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CHAPTER  1 
INTRODUCTION 

Problem  Statement 

At  the  heart  of  the  modern  financial  management 
system  of  the  Federal  Government  is  the  Resource  Manage- 
ment System  (RMS)  (1).  The  RMS  is  designed  to  ensure  that 
the  nation's  needs  are  met  with  both  monetary  and  non- 
monetary resources  to  the  most  efficient  and  effective 
extent  possible  (1).  In  consonance  with  the  aims  of 
the  RMS,  the  Air  Force  operates  systems  designed  to 
control  and  apportion  its  own  share  of  resources.  One 
such  system  translates  into  financial  terms  the  mainte- 
nance  repair  functions  of  the  Air  Logistics  Centers  (ALCs) 
and  the  use  of  these  functions  by  customers  both  inside 
and  outside  the  Air  Force  organization  (1). 

The  Depot  Purchased  Equipment  Maintenance 
System  (DPEM),  is  the  management  process  which  governs 
the  means  by  which  a customer  of  the  Depot  Maintenance 
Industrial  Fund  (DMIF)  obtains  funds  and  uses  them  to 
buy  maintenance  effort  (2).  Under  current  Air  Force 
regulations  (2:1),  anticipated  maintenance  gross 
requirements  for  current  and  projected  years  are 
generated  by  the  ALCs  and  validated  by  them  against 
outline  criteria  set  by  Headquarters  Air  Force  Logistics 
Command  (HQ  AFLC ) . 


From  interviews  with  Mr.  G.  Hurwood  of  HQ 
AFLC/MMRER  (3),  it  was  learned  that  the  managerial 
control  now  exercised  by  HQ  AFLC  over  the  demand  by 
ALCs  for  maintenance  funding  is,  orimarily,  through 
biannual  'on-site'  reviews.  This  involves  a four  or 
five-man  team  from  HQ  AFLC  v/ho  review  and  ratify  request 
for  maintenance  funding.  As  was  stated  in  a 1974  HQ 
AFLC  Material  Management  review  (4:3),  the  time  con- 
straint allows  only  a samole  of  the  funding  requests 
to  be  considered  in  detail.  Mr.'  Hurwood  (HQ  AFLC/ 

MMRER)  slro  confirmed  (3)  that  changes  to  the  Drogram 
afe  made  after  negotiation  using  mainly  historical 
performance  data  as  decision  guidelines.  Following 
from  this  process,  the  ratified  equipment  maintenance 
budget  is  submitted  by  HQ  AFLC  to  Headquarters  United 
States  Air  Force  (HQ  USAF)  for  aooroval  as  the  projected 
operational  DPEM  program  (2:4). 

It  has  been  observed,  and  confirmed  by  Mr.  C. 
Wilhelm  of  HQ  AFLC/MMRER  (3), that  the  process  outlined 
above  prevents  management  visibility  by  HQ  AFLC  of  the 
ALC  validation  process  and  thus,  logically,  there  is  no 
total  check  of  its  integrity.  As  mentioned  earlier, 
the  biannual  on-site  reviews  now  carried  out  by  HQ  AFLC 
are  able  to  only  'sample  check'  maintenance  workloading 
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requests  in  a process  which  demands  the  time  of  four 
or  five  senior  managers  (Colonel/GS-14  grades)  on  a 
field  assignment  of  some  six  weeks  duration  (6). 

Finally,  the  current  criteria  now  being  used  to  rank 
jobs  for  funding  has  been  determined,  from  observation, 
to  be  largely  undefined  and  thus  suspect  in  its 
objectivity.  It  is  evident  that,  for  similar  reasons, 
the  reallocation  of  funding  during  the  execution  of 
the  current  years  budget  is  achieved  through  a process 
of  negotiation  between  the  material  management  branch 
and  MMRER  (the  DPEM  management  branch).  This  negotiation 
take,s  place  against  undefined  criteria  based  both  on 
historical  data  and  the  "law  of  the  situation"  (3). 

Thus,  from  observation,  it  is  apparent  that 
neither  the  initial  validation  of  the  operational 
budget  for  DPEM  or  its  subsequent  adjustment  is  achieved 
through  definable  guidelines  which  can  be  retrospectively 
justified  absolutely  on  a rational  basis.  It  is  the 
above  aspects  of  apparent  inadequacy  in  the  DPEM  system 
which  the  research  seeks. to  address. 

The  information  contained  in  the  following 


exposition  of  the  DPEM  system  was  gleaned  from  interviews 
with  Mr.  G.  L.  Hurwood  (3)  ( 16 ) of  HQ  AFLC/MMRER  unless 
otherwise  explicitly  stated. 
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The  Context  of  the  DPEM  System 

As  mentioned  earlier,  DPEM,  the  Deoot  Purchased 
Equipment  Maintenance  program  involves  those  management 
asoects  by  which  a customer  of  the  Depot  Maintenance 
Service,  Air  Force  Industrial  Fund,  (DMS,  AFIF)  deter- 
mines requirements,  obtains-  financial  obligation 
authority,  and  provides  programming  authority  for  ordering 
maintenance  work. 

The-  DMS,  AFIF  is  a working  capital  fund  used  to 
finance  organic  (’within  house’),  interservice,  and 
contractual  maintenance  which  is  scheduled  to  be  carried 
out  at  depot  level.  Deoot  level  maintenance  work  covers 
those  activities  which  are  of  such  complexity  and 
technical  depth  that  the  facilities  of  a technological 
repair  center  at  an  ALC  are  required  to  support  the  task. 

The  DMS,  AFIF  operates  as  a revolving  fund  by  providing 
working  capital,  allowing  for  the  recovery  of  operating 
costs  through  the  sales  of  products  and  services,  and 
establishing  a buyer-seller  relationship  with  the 
customer  to  facilitate  the  sales.  DMS,  AFIF  can  therefore  be 
regarded  as  the  accounting  and  budgeting  system  of  the 
seller  of  maintenance,  the  ALC. 

DPEM  is  the  counterpart  management  control 
system  which  organizes  and  obtains  funding  for  the 
maintenance  needs  of  the  customer  and  thus  deoot  mainte- 
nance services  are  operated  on  a customer/seller  basis. 
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The  working  capital  budget  approved  for  DPEM  is  called 
the  Operations  Operating  Budget  (OOB).  Figure  1 attempts 
to  put  both  the  AF  DMIF,  and  DPEM  systems  in  perspective 
of  the  lifecycle  management  of  Air  Force  equipment. 

The  customers  of  the  DM3,  AFIF  include  operating 
force  commands,  their  mission  units,  and  any  defense 
organizational  component  which  has  missions  and  responsi- 
bilities separate  from  the  management  and  operation  of 
the  industrial  fund.  The  operating  forces  and  missions 
are  not  restricted  to  the  Air  Force  organization  and  the 
DPEM  program  delineates  the  following  customer  sources 
by  their  codes  (2:2). 


Customer  Program  Code 


MFP-7 


MFF-7- 

Reimbursement 


Direct  Cite 


Coverage 

(Major  Force  Program  7 
Direct  Air  Force).  This 
program  budget  supports 
regular  Air  Force 
operations  and  tasks. 


(Major  Force  Program  7). 
This  program  covers  support 
of  non  regular  Air  Force 
customers  who  pay  the 
operations  operating 
budget  of  DPEM  for  pur- 
chase of  maintenance. 

This  program  covers  users 
(Navy,  MAC,  etc.)  who  have 
their  own  operating  budgets 
for  maintenance  and  pay 
DMS  AFIF  directly. 

These  customers  are  not 
included  in  the  DPEM  OOB. 
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As  Figure  1 shows,  the  equiDment  classes  included  in 
the  DPEM  orogram  cover  aircraft,  missiles,  engines, 
other  Major  End  Items  (e.g.,  Fire  Trucks)  and  Area/ 

Base  manufacturing.  A detailed  breakdown  of  these 
Reoair  grouo  categories  (RGCs)  is  given  at  Appendix  A. 
As  a guide  to  the  relative  prooortions  of  the  RGCs  in 
the  DPEM  orogram,  Figure  2 shows  the  organic  repair 
funding  for  each  grouo  as  well  as  the  proportion  of 
the  total  budget  each  reoresents.  The  maintenance 
workload  at  deoot.  level  encomDassed  by  DPEM  is  as 
follows  ( 5 ) : 

a.  Reoair,  overhaul  and  rehabilitation 

j 

b.  Reclamation  and  removal  of  the  fsave  list' 
items  (items  designated  for  reclaim  action) 

c.  Field/Deoot  manufacture 

, d.  Assembly 

e.  Processing  and  storage 

f.  Combined  intermediate  and  deoot  level 
maintenance 

g.  Analytical  overhaul 

h.  Quality  analysis 

i.  Installation  of  class  IV  and  V modification 

0 s 

j.  Kit  Droofing  - the  trial  installation  of 
modification  kits 


k.  Modification  and  maintenance  of  designated 

aircraft  missile  and  ground  equiDment  programs 
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1.  Depot  and/or  contract  field  teams  for 

accomolishing  on-site  maintenance  in  excess 
of  the  users  capability. 

The  workloading  capacities  to  support  these  tasks  within 
natural  (and  imposed)  constraints  are: 

a.  Organic  (ALC  maintenance  facilities) 

b.  Contract 

c.  Interservice 

A list  of  Major  Weapon  Systems  supported  by  DPEM  is 
shown  at  Appendix  B. 

The  DPEM  Funding  Cycle 

The  DPEM  Process  starts  with  the  system  manager 
or  item  manager  at  the  Air  Logistics  Center  developing 
worldwide  depot  level  maintenance  requirements  for  all 
the  management  responsibilities  assigned  to  him.  Having 
determined  what  to  purchase  within  the  available  resources, 
the  DPEM  manager  then  orders  work  from  the  DMS,  AFIF 
through  either  project  orders,  for  organic  workloads, 
or  annual  customer  orders,  for  contract  workloads.  As 
DMS,  AFIF  accomplishes  the  work,  it  bills  the  customer 
who  then  pays  DMS,  AFIF,  thereby  replenishing  the 
working  capital.  This  procedure,  shown  in  graphical 
form  in  Figure  3>  is  the  way  in  which  the  DPEM  system, 
using  its  Operations  Operating  Budget  (00B) , functions 
on  a day-to-day  basis  under  financial  authorization. 
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The  process  for  gaining  funding  approval  is 
summarized  at  Figure  4,'  and  this  forms  part  of  what 
is  called  the  Planning,  Programming  and  Budgeting 
System  (PPBS). 

As  can  be  seen  in  Figure  4,  the  requirements 
for  maintenance  workload  generated  by  the  system  and 
item  managers  at  the  ALCs  are  first  fvalidatedf  by  the 
ALC  organization  internally.  This  process  is  invisible 
to  HQ  AFLC  staff,  but  is  designed  to  provide  a primary 
screening  to  remove  errors  and  anomalies  from  the  pro- 
posed maintenance  budget.  As  well  as  error  detection, 
the  screening  takes  account  of  all  operational  or 
administrative  changes  which  the  ALC  staff  know  are 
likely  to  impact  upon  the  projected  requirement  (2:4). 

When  the  ALCs  have  completed  this  process,  the 
projected  maintenance  requirements  for  the  following 
year  and  four  further  years  are  submitted  to  HQ  AFLC 
(MMRER) . This  is  done  on  manually  produced  forms 
(AFLC  Form  982)  for  the  current  year  and,  as  well  as  this, 
tapes  from  the  ALC  computerized  reporting  systems  are 
forwarded  covering  the  current  year  and  four  projected 
’out’  years. 

HQ  AFLC  reviews  the  requirements  submitted  on 
the  Forms  982.  The  major  program  managers  (for  Aircraft, 
Missiles,  Engines,  etc.)  review  the  computations  for 
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items  of  their  concern  using  seoarate  documentation 
to  evaluate  information  oresented  on  the  Forms  9&2 
arrayed  as  a budget  and  totalled  in  terms  of  man  hours 
and  dollars  required  (5).  As  mentioned  earlier,  the 
criteria  applied  by  the  budget  control  staff  of  MMRER 
is  largely  subjective  and  based  upon  data  submitted  in 
orevious  reoorts  and  budgets.  Changes  are  aooroved  by 
the  staff  based  uoon  knowledge  of  Programming  Guidance 
information  oublished  by  the  Joint  Chiefs  wf  Staff  (7) 
and  other  management  data.  However,  the  weightings  given  to 
estimates  are  only  "guesstimates”  based  uoon  broad, 
comparative/trend  analyses, and  their  accuracy  cannot 
be  justified  to  more  than  a grossly  aooroximate  level 
(5). 

« 

The  HQ  AFLC  Asoect  of  DP EM 

The  focus  of  this  research  is  on  the  actions 
taken  by  HQ  AFLC  staff  in  response  to  input  from  the 
ALC . Thus  the  exposition  of  the  organizational  aspects 
of  the  DPEM  action  is  confined  to  HQ  AFLC  and,  in 
particular,  the  r buyer*  functions  of  the  Material  Manage- 
ment (MM)  branches.  An  organizational  chart  of  the  MM 
branches  is  shown  at  Appendix  C and,  as  can  be  seen, 
the  branches  MMP,  MMW,  MMA , etc.,  are  delineated  by 


function.  This  means  that  each  branch  deals  with  a 
major  equioment  category  such  as  airplanes,  engines, 
missiles,  and  validates  the  computations  made  by  ALCs 
for  their  own  items.  MMP,  for  example,  is  responsible 
for  the  supply  management  of  engines  and  receives 
quarterly  projected  requirement  computations  from  the 
ALCs  (AFLC  Form  53S)  which  MMP  staff  mathematically 
justify  in  accordance  with  regulations  (7).  This  pro- 
cedure described  for  engine  maintenance  requirement 
validation  is  repeated  for  all  major  items. 

The  methods  now  used  for  computing  maintenance 
projected  requirements  in  each  equioment  category  are 
shown  at  Appendix  D together  with  the  applicable  regu- 
lations, where  these  exist.  As  well  as  justifying  the 
ALC  projections  computationally,  HQ  AFLC  staff  apply 
weighting  factors  to  the  planned  ALC  requirements  from 
knowledge  of  changes  in  flying  hours,  operational  deploy- 
ment, or  other  relevant  change  information  contained  in 
planning  documents  (7). 

Management  Validation  of  DPEM 


Further,  revisions  to  the  requirements  estimate 
are  made  through  on-site  maintenance  review  meetings 
mentioned  earlier.  These  can  take  the  form  of  ’’negotiated 
settlements”  where,  essentially,  conflicts  of  organizational 
interest  are  resolved  (7).  This  analysis  is  not  a 
criticsm  of  the  parties  concerned,  but  an  observation 


of  the  natural  behavioral  effect  of  delineating  HQ 
AFLC  organizational  units  by  equipment  type.  This 
structuring  ensures  that  personnel  in  each  unit 
understandably  tend  to  support  their  own  product 
funding  only,  rather  than  the  overall  concept  of 
mission  essentiality  ranking. 

Each  material  management  branch  in  HQ  AFLC  is 
represented  at  the  on-site  requirement  reviews  where 
each  addresses  questions  directly  related  to  the  items 
of  his  concern.  In  addition  to  these  biannual  meetings, 
held  in  April  and  November  at  the  ALCs,  intermediate 
'Reconciliation  Conferences'  are  held  in  January  and 
July  at  Headquarters  Air  Force  Logistics  Command,  to 
resolve  major  problems  found  during  the  operational 
life  of  the  budget  (3). 

Following  the  HQ  AFLC  reviews,  both  local  (with 
interested  branches  of  the  Headquarters)  and  'on-site' 
(with  ALC  staff)  the  budget  estimate  is  supported  by 
HQ  AFLC  to  HQ  USAF.  A similar  process  of  negotiation 
then  occurs  between  formation  staffs  but  normally  this 
is  minimal,  since  HQ  USAF  have  already  been  represented 
at  the  HQ  AFLC/ALC  maintenance  reviews. 

The  budget  proposals  and  updates,  supported  by 
HQ  USAF.  are  then  submitted  to  the  Department  of  Defense 
from  whence  they  are  included  in  wider  budget  proposals 


eventually  forming  part  of  the  executive  budget  and 
approved  by  Congress.  Figure  5 gives  the  timing  of  the 
budget  cycle  whilst  Annex  £ shows  the  form  in  which  funding 
authorization  is  ultimately  given  to  the  ALCs. 

Non-Budgetarv  Constraints  on  DP5M 

Mention  of  constraints  involved  in  the  system 
has  so  far  been  confined  to  those  of  operational  changes 
and  financial  stringency.  To  these  can  be  added  a 
third  important  consideration  of  resource  availability 
managed  by  the  maintenance  (MA)  branches  of  HQ  AFLC. 
Division  of  repair  is  broadly  that  of  either  Organic 
(in  house),  Interservice,  or  contract  with  the  further 
proviso  that  items  which  are  mission  essential  must  be 
maintained  using  Organic  facilities  within  established 
policies.  The  DPEM  procedure  recognizes  the  criticality* 
of  resource  considerations  and  in  every  stage  of  present 
workloading  and  budgeting  negotiations,  the  MA  branches 
advise  the  impact  that  maintenance  constraints  are  likely 
to  have  on  DPEM  requirements  (5).  In  terms  of  objectives, 
it  can  be  said  that  whilst  the  material  management 
function  has  a total  responsibility  for  establishing 
the  maintenance  requirement,  the  material  maintenance 
function  has  a total  responsibility  for  satisfying  it. 

As  well  as  maintenance  capability  and  funding, 
the  following  further  constraints  impinge  upon  the 
planning,  programming  and  budgeting  arrangements  and 
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therefore  must  be  considered  (9). 

a.  Time  constraint 

b.  Quantity  of  items  needed 

c.  Rates  of  effort  needed 

d.  Priority  of  need 

e.  Manpower  availability 

f.  Reporting  systems  limitations. 

Current  DPSM  Data  Reporting  Systems 

Under  the  current  DPEM  orocedures  (2:4),  the 
ALCs  have  two  reporting  systems  which  together  embrace 
their  total  maintenance  workloading.  The  Systems  and 
Equipment  Modificat ion/Maintenance  Program  (0079)  (2:4) 
is  a mechanized  reoorting  system  covering  aircraft  and 
missile  maintenance  requirements  for  the  current  year 
and  three  future  years  ('outT  years).  The  major  reoorting 
system  is,  however,  the  Deoot  Maintenance  Program  and 
Long  Range  Planning  System  (G072C)  (2:4),  which  covers 
all  reoair  grouo  categories  of  equioment  for  the  current 
fiscal  year  and  five  'out*  years.  Details  of  both  systems 
G0?2C  and  G079  are  shov/n  at  Aonendices  F and  G.  Both 
systems  operate  at  ALC  level  and  are  used  internally  by 
these  formations  for  their  administrative  needs.  Trans- 
mission of  data  from  the  systems  is  at  oresent  only 
oossible  by  indirect  means  to  HQ  AFLC  (by  registered 
mail)  (5)  rnd  although  the  oroducts  shown  at  Aooendices 
H and  I are  available  to  HQ  AFLC/MMRER  staff,  their 
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accuracy  is  subject  to  question  (5).  This  is  due  ori- 
marily  to  transmission  delays  and  inadequacies  thought 
to  exist  in  the  updating  procedures  (5).  As  mentioned 
earlier,  duplicate  manual  submissions  of  requirements 
for  funding  are  currently  submitted  on  AFLC  Form  1515 
DPEM  Organic/Contract  Requirements  and  Program  Status 
(RCS:LOG-MMR(Q)  71105  and  used  by  MMRER;  an  example 
of  this  form  is  included  at  Appendix  J. 

Of  the  data  elements  used  on  the  document  (for 
which  a key  is  provided),  the  Pseudo  Code  is  one  of 
which  particular  mention  must  be  made  since  it  forms  a 
discrete  identification  for  workload  types  and  thus, 
logically  important  for  possible  automated  processing  (10). 

It  must  be  mentioned  at  this  point  that  the 
whole  data  system  used  by  DPEM  is  being  revolutionized 
by  the  introduction  of  the  DPEM  data  bank.  This  is  to  be 
a centralized  bank  located  on  the  CREATE  computer  system 
at  Wright -Patterson  AFB.  It  is  the  availability  of  the 
DPEM  data  bank  which  has  prompted  this  study  into  further 
automation  of  the  DPEM  process  and  further  details  of  the 
data  bank  appear  later  in  this  text  (10). 

In  order  to  address  the  basic  problem  mentioned 


earlier,  this  research  aimed  to: 


b.  Construct  a computerized  program  using  the 
above  priority  system  to  allocate  workload 


against  a budget  constraint  in  order  of  their 
ranking. 

c.  Produce  a capability  in  the  allocation  model 
for  redistribution  of  funds  to  allow  the 
impact  on  workload  during  the  operation  of 
the  budget  to  be  addressed. 

The  task  of  producing  a priority  ranking  system 
can  be  divided  into  two  parts.  Firstly,  the  major  items 
(aircraft,  engines,  missiles,  other  Major  End  Items 
(OMEIs))must  be  ranked  according  to  some  rational 
criteria.  The  criteria  chosen  for  this  task  was  mission 
essentiality  and  since  the  definition  of  this  concept  is 
not  clear  for  all  systems,  initial  ranking  was  achieved 
by  subjective  judgement.  This  ranking  provided  a starting 
point  for  testing  the  model,  provisions  being  made  for 
changes  to  the  ranking  by  input  by  the  appropriately 
qualified  users  of  the  program.  Each  ranking  level  implies 
a different  mix  of  priority  workloading,  the  highest 
Program  Priority  Index  Code  (PPIC),  as  it  has  been  called, 
claiming  100$  of  repair  at  priority  1,  whilst  the  lowest 
code  claims  total  repair  at  the  lowest  priority.  All 
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codes  in  between  carry  a ’mixture’  of  priorities  gradually 
decreasing  at  the  higher  level  and  increasing  at  the  lower. 

A test  layout  of  this  code  is  already  loaded  on  the  CREATE 
computer  system  and  Appendix  K shows  its  composition. 

The  program  to  allocate  the  workload  broadly  starts 
with  the  lowest  PPIC  codes  (highest  priorities)  and 
substracts  the  dollar  totals  under  each  from  the  manually 
present  budget  total  amount.  The  program  presents,  as 
a product,  the  details  of  workloads  included  in  the 
budget  together  with  their  relative  priorities  as  well 
as  those  workloads  excluded  at  that  level  of  budget  con- 
straint . 

The  program  has  been  designed  to  deal  with 
exchangeable  items  in  a different  manner.  Marginal  anal- 
ysis techniques  have  been  effectively  tested  on  the  computer 
system  dealing  with  the  management  of  items  subject  to 
repair  (MISTR-D041  system).  Using  this,  items  could  be 
ranked  according  to  their  essentiality,  the  computation 
taking  into  account  the  current  shelf  availability  of 
the  item  within  the  USAF  supply  system.  The  ranking 
(and  PPIC  coding)  of  exchangeable  items  will  therefore 
be  dependent  upon  their  availability.  The  'exchangeables' 
priority  system  is  therefore  a dynamic  factor  in  the  model. 
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Although  the  ability  to  rank  items  on  this 
basis  is  not  yet  ooerationally  ready,  experimental  work 
has  been  successfully  completed  using  marginal  analysis 
techniques  (11)  and  test  data  is  available.  An  over- 
view of  the  Marginal  Analysis  techniques  as  applied  in 
this  context  is  given  at  Appendix  L.  Since  the  avail- 
ability of  exchangeable  items  is,  logically,  as  critical 
a factor  in  operational  system  availability  as  the  status  of 
larger  components,  the  exchangeable  ranking  system  should 
be  allocated  to  the  PPIC  ranking  system  used  by  the  major 
items,  already  described. 

The  result  of  this  technique  will  be  the  inte- 
gration of  major  end  items  (ranked  initially  by  a sub- 
jective judgement  of  mission  essentiality)  and  exchange- 
able items  integrated  within  this  ranking  structure 
(according  to  their  availability  level). 

The  Point  must  be  made  that  the  model  is  intended 
only  to  set  priorities  according  to  funding  and,  because 
of  complexity,  neglects  other  system  constraints  mentioned 
earlier  in  the  text.  Among  the  most  important  of  these 
is  the  maintenance  resource  constraint.  This  will  still 
have  to  be  dealt  with  outside  this  proposed  system 
(either  before  or  after  the  ranking  process)  since  the 
complexity  of  integrating  maintenance  variables  is  beyond 
the  scone  of  this  research. 
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Scope 

It  is  recognized' that  one  significant  danger  in 
this  research  is  the  adoption  of  an  'over-optimistic' 
baseline.  By  attempting  to  mirror  too  much  of  the  ’real' 
situation  in  the  preliminary  model,  difficulties  caused 
by  sheer  complexity  could  compound  those  caused  by  the 
more  usual  ’bounded  rationality'.  With  this  in  mind, 
the  research  has  been  directed  towards  constructing  a 
model  which,  whilst  having  the  potential  capacity  for 
all  the  variables  identified  in  the  study,  dealt  initially 
with  only  a fraction  of  them. 

Although  the  constructed  model  was  tested  out 
on  a simplified  situation,  the  research  attempts  to 
analyze  and  define  all  the  variables  which  must  be  con- 
sidered in  the  final  operation  of  the  model. 

Just ification 

If  one  were  first  to  question  the  justification 
for  prioritizing  funding  at  all,  the  answer  would  seem 
clearly  to  be  based  on  utility.  If  economic  resources 
( congressional  appropriations)  are  so  constrained  as  to 
preclude  the  completion  of  all  maintenance  workload  arising 
in  a fiscal  time  period  (as  is  the  case),  it  seems  sensible 
to  use  a rational  criterion  as  a basis  for  allocation  of 
funds.  Assuming  that  the  basic  mission  of  the  Air  Force 


is  to  preserve  national  security,  the  logical  criterion 
to  use  for  system  ranking  would  be  the  contribution  the 
item  makes  to  the  mission  or  its  "mission  essentiality". 

In  simple  terms,  the  question  which  has  to  be  asked  is 
which  unserviceable  systems  would  put  the  mission  success 
most  at  risk.  Having  identified  these  systems,  the  objective 
is  then  to  minimize  their  downtime,  and  thus  the  risk  to  the 
mission.  This  addition  must  obviously  be  achieved  at  the 
expense  of  other  systems  in  a constrained  condition  and  is 
analogous,  in  everyday  life,  to  the  rule  that  routine  traffic 
on  a highway  gives  way  to  emergency  rescue  vehicles. 

In  more  practical  terms,  the  justification  for  this 
research  hinges  upon  the  concept  that  the  process  of  creating 
and  operating  the  DPEM  budget  within  the  ALCs  requires  the 
maximum  of  visibility  and  control  being  exercised  by  HQ  AFLC . 
Although  this  concept  is  not  explicitly  stated  in  regula- 
tions, HQ  AFLC’s  responsibility  for  DPEM  extends  to  "taking 
the  necessary  action  to  obtain  fully  substantiated  DPEM 
requirements"  (2:3).  This  research  has  made  the  assumption 
that  the  maximization  of  control  and  visibility  of  the 
process  comes  within  the  terms  of  the  above  regulations 
(2:3).  The  validity  of  this  step  can  be  judged  by  the 
past  organizational  attempt  to  monitor  and  maximize  control 
of  the  process.  As  has  been  stated  earlier,  the  organiza- 
tional need  for  further  fund  control  has  been  pursued  to 
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the  extent  of  conducting  four  major  off-base  reviews  during 
each  fiscal  year.  It  is  this  effort  and  expense  in  terms  of 
senior  management  manpower,  time,  and  allowances  which  this 
research  seeks  in  part  to  amortise.  The  research  situation 
does  not  have  to  justify  itself  in  the  grounds  of  utility, 
however,  Extra  control  of  the  DPEM  process  is  not  being 
centrally  gained  at  further  financial  expense.  Indeed, 
it  is  expected  that  the  increased  visibility  will  be 
gained  for  a. reduction  of  cost,  as  the  results  will, 
hopefully,  demonstrate  in  the  long  term. 

To  summarize,  the  research  can  be  justified  on  the 
assumption  of  organizationally  imposed  performance  levels. 
The  ultimate  intention  is  to  increase  control  of  the  DPEM 

Process  at  a demonstrably  lower  cost  than  is  achieved  at 

# 

present. 

Objective 

The  research  objective  of  this  study  was  to  con- 
struct a mathematical  model  which  will  remove  the  need  for 
on-site  budget  validation  reviews  by  HQ  AFLC  staff  whilst 
increasing  objectivity  and  controllability  in  the  DPEM 
maintenance  funding  process. 

Research  Questions 

1.  Can  a predictive  model  be  developed  which  will 

rank  AFLC  maintenance  funding  requirements,  using  criteria 
which  can  be  found  acceptable  to  HQ  AFLC  management? 


model  have  that  will  enable  it  to  allocate  financial 
resources  in  a way  which  ensures  that  they  are  applied 
to  maintenance  tasks  judged  to  be  the  most  urgent  by 
HQ  AFLC  management? 


» METHODOLOGY 

i 

Definition  of  Terms 

MARS  Model — Marginal  Analysis  Requirements  Simulation 

Model  - uses  system  D0L1  data  to  rank  exchange- 
able items  by  ’essentiality ' . 

Resource  Management  System--The  Resource  Management 

System  (RMS)  is  the  management  control  system 
through  which  the  Air  Force  achieves  financial 
control.  The  center  of  the  system  is  the  Five 
Year  Defense  Plan  (FYDP). 

Deoot  Purchased  Equioment  Maintenance — The  management 
process  which  governs  the  means  by  which  a 
customer  of  the  Air  Force  Industrial  Fund  ob- 
tains funds  and  uses  them  to  buy  maintenance 
services. 

Revolving  Fund — Working  caoital  held  in  susoense  and 
reolenished  as  it  is  used. 

HQ  AFLC  Material  Management  Review — A biannual  review  of 
orooosed  Deoot  maintenance  funding  requirements 
at-  Air  Logistics  Centers  (ALCs).  The  reviews 
are  designed  to  validate  the  requirements  to  be 
funded. 
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Operations  Operating  Budget  (003) — An  approved  operating 
plan  which  is  the  basis  of  authorization  and 
customer  financial  control  of  obligations  in 
the  execution  of  a program. 

HQ  AFLC  Management — The  organizational  level  within  HQ 
AFLC  which  has  the  authority  to  make  changes  to 
the  major  item  ranking  for  DPEM  funding 
unilaterally.  Similarly,  such  an  organizational 
level  will  be  able  to  autonomously  judge  the 
acceptability  or  otherwise  of  DPEM  prepared  budgets. 
Data  Collection 

The  background  to  the  research  identified  the 
current  data  systems  and  products,  both  the  automated 
form  (G072C  and  G079  systems),  as  well  as  the  manually 
produced  budget  submissions  (Form  9S2).  The  test 
model  for  DPEM  validation  used  neither  of  the  above 
systems,  however.  Instead,  the  new  DPEM  data  bank  now 
under  construction  (10)  was  used  to  test  and  will 
ultimately  operate  the  proposed  validation  method.  In 
view  of  this,  a short  exposition  of  the  construction  of 
the  bank  and  some  explanation  of  its  contents  are 
thought  to  be  relevant. 

The  DPEM  Data  Bank 

The  DPEM  Data  Bank  is  a master  file  of  Depot 
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Purchased  Equinment  Maintenance  (DPEM)  Dlanning  and 
programming  data  stored  on  permanent  (disk)  files  on 
the  CREATE  computing  system  located  at  HQ  AFLC  (10).  The 
basic  purpose  of  this  data  bank  is  to  provide  source 
information  for  statistical  studies  and  for  summarizing 
the  results  of  alternate  resource  allocation  procedures. 
The  DPEM  Data  Bank  is  designed  to  capture  and  manip- 
ulate information  currently  collected  and  maintained 
manually  on  the  AFLC  Form  982  mentioned  earlier  (10). 

The  construction  of  the  data  bank  is,  understandably, 
complex.  In  view  of  this,  a more  detailed  treatment  of 
it  has  been  left  to  Appendix  B which  contains  a system 
description  extracted  from  current  HQ  AFLC  documentation 
(12).  Suffice  it  to  say  here  that  the  data  bank  is  keyed 
to  the  following  major  data  elements: 

a.  Pseudo  Code 

b.  Fiscal  Year 

c.  Repair  Group  Category 

d.  Logistics  Sub  Program 

e.  System  Standard  Model  Design  Series 

f.  Workload  Breakdown  Structure 

g.  Fund  Source 

h.  AFLC  Customer  Code 

i.  OASD  Customer  Code 

j.  Total  DMIF  Rate 
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k.  Organic  Contract  Code 

l.  Method  of  Accomplishment 

m.  Facility  Code 

n.  ALC  Identity  Code 

o.  Draw  Code 


Developing  the  DPEM  Fund  Validation  Model 

A priority  system.  During  discussion  with  Mr.  G. 
Hurwood  of  AFLC/MMRER  (3)  it  was  decided  to  attempt  a 
trial  priority  system  for  major  items  using  the  pseudo 
codes  of  currently  operational  aircraft  as  a test  popu- 
lation of  data.  The  rationale  for  this  choice  was  that 
the  division  of  priority  for  aircraft  systems  on  a sub- 
jectively judged,  mission  essentiality  basis  was  believed 
to  be  the  easiest  of  all  the  Air  Force  systems  since  the 
operational  precedence  of  aircraft  roles  seemed  to  be 
almost  intuitively  obvious.  Having  said  that,  the  point 
must  be  made  that  the  dynamic  aspect  of  operational 
precedence  is  recognized  and  therefore  any  operational 
priority  system  linked  to  the  automated  DPEM  validation 
must  be  capable  of  modification  by  the  user.  This  modi- 
fication facility  allows  consideration  by  the  model 
of  changes  in  operational  policy  or  conditions  which 
impact  upon  the  mission  essentiality  of  the  systems. 

This  can  be  relatively  easily  accomplished  by  designing 


31 


the  computer  program  to  array  the  loaded  priority  order, 
by  pseudo  code,  for  the  user  and  providing  him  with  a 
computer  facility  to  change  or  rearrange  the  ranking  as 
he  thinks  fit. 

Ranking  ma.ior  items  The  aircraft  system  pseudo 
codes  were  selected  in  consultation  with  NMRER  using 
current  Air  Force  Regulations  (AFRs)  (13:4).  AFRs  pro- 
vided a useful  reference  of  the  types  of  aircraft 
currently  in  the  Air  Force  inventory  together  with 
details  of  their  primary  missions.  At  this  point  it  is 
admitted  that  the  sole  differentiation  of  aircraft  systems 
is  not  so  clearly  and  simplistically  defined  as  this.  A 
single  aircraft  type  may  have  a variety  of  roles  of  vastly 
differing  mission  essentiality.  As  well  as  its  primary 
role,  a fighter  aircraft  may  have  training,  weather 
observation  and  even  ground  demonstration  roles.  Clearly, 
this  situation  gives  rise  to  potentially  anomalous  ranking 
of  needs.  However,  from  observation  (5),  the  current 
budget  compilation  of  DPEM  allows  neither  consideration 
of  a formalized  priority  system,  nor  the  ability  to  mirror 
operational  changes  in  maintenance  needs  in  the  budget 
process.  Thus,  even  the  level  of  approximation  to  which 
the  priority  system  is  designed  to  work  represents  a 
significant  improvement  over  the  current  method  which 


32 


does  not  formally  identify  even  a ranking  (2:2).  Con- 
ceptually, the  situation  of  operationally  changing  needs 
is  highly  multivariate.  Conceivably,  each  individual 
workload  has  a unique  priority.  The  absolute  ranking 
of  such  a priority  could,  if  humanly  possible,  only  be 
achieved  by  a single  individual  using  a single  value 
judgment  system.  The  "non-singularity”  of  priority 
judgment  is  a large  behavioral  obstacle  which  will  be 
discussed  as  part  of  the  model  validation  process  later 
in  the  text . 

Sensitivity  of  the  model  Whatever  inadequacies 
there  may  be  in  subjectively  defining  priority  ranking, 
of  workload  types,  it  is  felt  that  the  relatively  in- 
flexible nature  of  the  budgetary  ana  maintenance  processes 
makes  some  form  of  approximation  desirable.  For  example, 
it  would  obviously  be  impractical  from  the  basis  of 
practical  managerial  responsibility,  to  keep  changing 
a material  managers  approved  funding  on  a daily  basis 
since  he  could  never  rely  on  such  a figure  for  planning 
purposes,,  even  in  the  shortest  of  time  frames.  Similarly, 
it  would  be  impractical  to  stop  a maintenance  task  half- 
completed  in  favor  of  starting  another  job  whose 
precedence  had  recently  exceeded  that  of  the  job  undergoing 


repair.  The  question  as  to  how  much  sensitivity  the 
model  should  have  to  the  real-world  changes  is  a 
difficult  one  therefore.  The  degree  of  model  sensitivity 
is  believed  to  be  a question  best  tested  in  practice 
by  running  the  model  and  comparing  the  results  against 
similar  data  which  had  been  subjected  to  the  current 
"manual”  budgeting  DPEM  system.  This  idea  will  be 
expanded  in  greater  detail  later  in  the  text. 

Ranking  exchangeable  items.  It  was  hoped  that  the 
priority  ranking  of  exchangeable  items  would,  as  meantioned 
earlier,  be  achieved  using  the  marginal  analysis  basis 
described  (Appendix  L).  HQ  AFLC/MMRRS  confirmed  (11)  that 
a test  tape  existed  of  exchangeable  items  which  are  ranked 
using  the  MARS  model  (Marginal  Analysis  Requirements 
Simulation).  This  provides  an  output  to  the  HQ  AFLC  D073 
computer  system  (Management  of  Items  Subject  to  Repair). 

As  with  the  DPEM  data  bank,  the  marginal  analysis  system  is 
not  operational  at  present  but  experimental  data  was  said 
to  be  available  on  tape  to  allow  the  exchangeable  items, 
ranked  in  order  of  precedence  (determined  by  the  marginal 
analysis  techniques  described  earlier)  to  be  integrated 
with  the  major  items.  Unfortunately,  lack  of  interfacing 
data  elements  forced  the  research  to  adopt  an  alternative 
approach,  explained  later. 
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An  integrated  approach.  The  philosophy  for  inte- 
grating the  exchangeable  items  through  the  merging  of  the 
same  PPIC  codes  needs  explanation.  It  will  have  been  noted 
from  the  construction  of  the  PPIC  codes  shown  at  Appendix 
K,  that  each  code  assigns  to  each  item  workload  a specific 
mix  of  priorities.  If  the  budget  funding  for  DPEM  is 
allocated  to  workload  by  priority,  some  workload  of  items 
or  weapon  system  may  be  excluded  from  the  budget  since 
portions  of  these  workloads  fall  into  the  lowest  priority 
level.  To  integrate  exchangeable  items  with  major  items 
in  PPIC  code  order  means  that  reimbursable  items  are  allowed 
to  participate  in  the  higher  priority  'mixes’  along  with  the 
major  end  items  of  highest  operational  need  (as  determined 
by  the  subjective  ranking  mentioned  earlier).  Although 
intuitively  rational  (since  an  exchangeable  items  is  as 
capable  of  causing  operational  embarrassment  as  a major 
malfunction).  This  ’mixing'  is  believed  to  represent  a 
significant  improvement  in  the  model  over  the  current 
’manual’  DPEM  budget  process.  At  present,  exchangeable 
items  tend  to  be  used  as  a ’slack  variable’  at  the  tail  end 
of  the  budget  (5).  Hence,  exchangeable  items  have  been 
treated,  for  funding  purposes,  as  being  of  lowest  priority. 

The  mechanics  of  the  model.  Figure  6 shows  the 
outline  flow  diagram  for  the  computer  program  with  which 
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Figure  6 

Deoot  Purchased  Equipment  Maintenance  - 
Program  Allocation  Model  Flowchart  U) 
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to  validate  DPEM  budgetary  estimates  in  terms  of  a preset 
budget  level.  Firstly,  the  program  was  designed  to  accept 
the  ranked  list  of  major  item  Pseudo  Codes  and  allocate 
PPIC  codes  to  them.  This  list  is  displayed  for  the  user 
to  change  provided  the  appropriate  authorization  check 
routine  is  completed.  Whether  or  not  changes  are  made, 
the  program  continues  by  loading  ranked  exchangeable 
item  data  (computed  on  a criticality  basis  - Marginal 
Analysis  or  other)  after  allocating  PPIC  codes  to  the  data. 
Both  PPIC  coded  lists  are  then  merged.  Conflicts  will 
obviously  result  between  workloads  of  the  same  PPIC  code 
number  but  in  the  interest  of  simplicity  no  resolution  of 
this  will  be  attempted.  After  merger,  the  new  list  is 
resequenced  using  the  combination  of  priority  and  PPIC  as 
a key.  Finally,  the  DPEM  data  is  accepted  from  the  bank 
and  ranked  to  correspond  with  the  'master*  PPIC  ranking 
list  of  major  items  and  exchangeable  items  previously 
developed.  The  ranked  data  is  then  run  against  the  present 
budgetary  constraint  or  subtotals  of  it  broken  down 
against  some  predetermined  equipment  grouping  (RGC  code). 
The  comparison  between  data  and  budget  figure  has  been 
achieved  through  a subtractive  process  using  the  esti- 
mated dollar  amounts  recorded  under  each  workload  item. 


On  completion  of  the 


subtraction  process,  the  computer  displays  products  in 


priority  order  by  pseudo  codes,  of  both  the  list  of 
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budgeted  workloads  and  a further  listing  of  those 
items  excluded  from  the  budget.  In  the  operational 
form  of  the  model  these  products  would  be  available  at 
each  remote  output  link  to  the  ’CREATE’  computer  system. 

Practical  benefits  In  terms  of  practical  benefits, 

then,  it  is  believed  that  application  of  the  model  will 
accomplish  the  following: 

a.  It  will  enable  a staff  officer,  after  con- 
sultation with  the  necessary  level  of  authority,  to  con- 
struct or  make  changes  to  the  basic  priority  ranking 
given  to  the  major  items  for  maintenance  funding.  This 
priority  system  will  be  based  both  on  the  program  guidance 
information  to  which  budgeting  staffs  of  the  MAJCOMS 

have  access  and  any  local  funding  constraints  of  which 
also. they  have  specialist  knowledge.  The  main  point  here, 
as  made  before,  is  that  approval  of  the  ranked  list  be 
formally  given  at  what  senior  HQ  AFLC  management  deem  to 
be  the  appropriate  authority  level. 

b.  The  user  ALC  staffs  can,  through  their  remote 
CREATE  computer  terminals  (14),  have  access  to  the  basic 
criteria  by  which  the  major  items  of  their  concern  are 
being  funded  for  maintenance  work. 

c.  When  the  raw  requirements  data  has  been  ranked 
by  the  model  in  accordance  with  the  preset  priority  level 
(for  major  items)  and  by  the  ’’item  criticality”  computations 
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(for  exchangeable  items),  all  users  can  see  these  items 
included  within  a funding  level  and  those  excluded  from 
it.  Anomalies  can  be  petitioned  against  at  this  stage 
but  the  ’burden  of  proof’  will  rest  with  the  user  to 
explain  on  what  basis  he  proposes  that  an  operational 
ordering  and  a cost/benefit  computation  (Marginal  anal- 
ysis) should  be  overridden. 

d.  During  the  operational  budget  year,  requests 
from  users  for  funding  reallocation,  both  increases  and 
decreases,  can  be  input  to  the  model  by  HQ  AFLC  staff, 
and  the  resultant  new  mixtures  of  funding  which  each 
change  produces  can  be  evaluated. 

e.  The  adoption  of  a centralized  system,  using 
overt  criteria  authoritatively  and  logically  based,  will, 
it  is  believed,  further  promote  the  acceptance  of  common 
standards  in  'budgetary  judgement’  throughout  AFLC. 

It  was  mentioned  earlier,  and  must  be  reemphasized, 
that  there  are  several  constraints  on  the  system  other 
than  budgetary  ones,  which  are  not  accommodated  by  the 
model.  The  most  important  of  these  would  seem  to  be 
that  of  maintenance  resources  and  their  physical  avail- 
ability. This  factor  can  either  be  introduced  during  the 
ALC  consideration  of  ’raw’  material  maintenance  require- 
ments or  as  an  ’a  posterior’  consideration  to  further 
modify  the  computer-validated  budget.  The  former  stage  of 

. . J 
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input  for  the  resource  constraint  seems,  intuitively, 
to  be  the  more  sensible.  The  selective  cutting  back  of 
different  types  of  maintenance  workload  would  seem 
certain  to  leave  a funded  ’mixture’  which  is  both  below 
the  target  level  of  monetary  allocation  and  apportioned 
inappropriately  among  the  ranking  levels. 

The  degree  of  subdivision  of  the  present  budget 
figures  has  yet  to  be  determined  by  consultation  with  the 
users,  HQ  AFLC/MM  and  the  staff  of  HQ  USAF/LGX.  Further 
operational  subdivisions  of  budget  targeting  can  be  easily 
made  since  the  program  has  been  designed  to  allow  changes 
to  be  made  both  in  the  priority  parameters  of  the  itans 
(both  major  and  exchangeables)  and  the  levels  of  budget 
to  which  the  final  lists  are  compared. 

Developing:  Priority  Criteria  for  the  Model 

As  mentioned  in  the  explanation  of  the  scope  of 
this  research,  the  initial  model  tested  contains  only  a 
fraction  of  the  total  inventory  of  items  normally  subject 
to  DPEM.  Specifically  10  major  weapon  systems  and  their 
users  were  selected,  in  consultation  with  the  HQ  AFLC 
Materiel  Management  branches,  to  produce  29  discrete 
weapon  system/user  combinations.  These  were  then  ranked  by 
HQ  AFLC/MMRER  on  a subjective  basis.  Under  operational 


conditions,  the  list  will  be  coordinated  through  HQ  AFLC/ 
MMRER  to  whatever  staff  level  can  autonomously  and  uni- 
laterally judge  the  basic  worth  of  the  mission  essentiality 
ranking.  The  organisational  level  necessary  to  achieve 
this  judgement  has  not  been  identified  by  the  research  but 
HQ  AFLC/MMRER  obliged  as  this  'unilateral  authority'  for 
the  research  tests. 

The  subjectivity  of  the  initial  ranking  system, 
based  as  it  is  on  only  intuitive  reasoning,  may  appear 
nebulous  and  therefore  of  little  value.  The  method  is 
defended  only  in  that  it  provides  an  initial  basis  from 
which  a consensus  of  HQ  AFLC  specialist  staff  viewpoints 
can  be  ’solicited  and  incorporated.  The  whole  nature  of 
the  funding  process  at  present  has  been  observed  to  be 
both  subjective  and  working  to  undefined  criteria  (3) (5). 

It  is  the  intention  of  this  research  only  to  define  a 
subjective  ranking  which  is  organizationally  acceptable 
not  universally  'provable'  in  terms  of  its  objectivity. 

It  may  be  that  initial  work  with  "one  off"  ranked  priority 
listings  will  allow  decision  rules  to  be  subsequently 
formulated,  but  this  is  only  speculation.  As  tortuous 
as  the  process  of  creating  an  initial  ranking  may  be,  no 
better  method  has  been  found  in  this  research. 


41 


I 


Testing  the  Results  of  the  Model 

It  will  be  noted  that  both  the  Research  questions 
involve  the  evaluative  judgement  of  HQ  AFLC  management 
in  order  to  be  adequately  answered.  In  view  of  this  it 
seemed  both  sensible  and  necessary  to  submit  the  results 
of  the  test  model  to  HQ  AFLC/MMRER  for  their  critique 
and  to  use  this  as  a yard  stick,  albeit  a subjective  one. 

It  was  at  first  envisaged  that  a panel  of  judges 
could  be  set  up  to  compare  the  normal  funding  method 
with  the  models  results.  This  proved  administratively 
impractical,  however,  and  the  evaluation  of  the  model  was 
left  in  the  hands  of  HQ  AFLC/MMRER,  the  current  managers 
of  the  DPEM  program. 

The  manual  funding  experiment  was  also  left  to 
the  responsibility  of  HQ  AFLC/MMRER  rather  than  an  ALC 
team  originally  hoped  for.  This  modification  had  the 
advantage  both  of  centralizing  the  test  activity,  which  was 
convenient,  as  well  as  ’standardizing'  the  human  elements 
in  the  test  as  much  as  possible.  By  this  is  meant  that 
the  same  individuals  who. managed  the  manual  process  would 
evaluate  the  automated  alternatives.  Such  checks  as 
may  be  required  to  correct  bias  in  DOD  policy  evaluation 


(i.e.,  on  ’’mission  essentiality”)  were  left  to  HQ  AFLC 
organization  to  resolve. 


The  subjectivity  of  the  test  procedure  for  the 
model,  described  above,  was  felt  to  be  unavoidable  since 


the  basic  ranking  of  the  major  items  was  achieved  using 
subjective  criteria,  themselves  subject  to  change.  On 


the  other  hand,  the  content  of  exchangeable  items  in  the 
'model-produced'  workload  can  be  adequately  and  rationally 
defended  since  the  marginal  analysis  technique  described 
earlier  was  itself  logically  developed  in  the  basis  of 
item  need  and  availability.  It  is  believed,  however, 
that  it  will  be  on  the  major  end-item  content  of  the 
model-built  budget  that  Air  Force  management  will  judge 
the  models  acceptability  since  it  is  on  the  major  items 
that  the  organizational  focus  rests.  The  material  manage- 
ment branches  ar  e delineated  by  major  end  item  responsi- 
bility, as  has  been  mentioned  before,  and  are  thus  'major 
item  oriented'.  The  exchangeable  items,  conversely  are 
organizationally  treated  as  a homogenious  workload  of 
relatively  lower  priority  than  the  major  items  (15). 

By  now  it  will  be  apparent  that  the  procedure 
for  testing  the  model  and  proving  whether  or  not  it 
meets  the  research  objective  largely  rests  on  the 
uncertain  ground  of  personal  or  collective  judgement. 
British  Army  officers  define  'Tactics',  somewhat  facetious- 
ly, as  "the  opinion  of  the  most  senior  officer  present." 
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The  situation  faced  by  this  research  in  both  testing 
and  gaining  acceptance  for  the  model  has  something  of 
the  same  flavor.  To  be  acceptable,  the  model's  content 
must  satisfy  HQ  AFLC  management  to  the  extent  that  they 
will  have  enough  confidence  in  it  to  trust  to  its  charge 
what  has  up  to  now  been  a process  of  protracted  negotia- 
tion. 

The  Behavioral  Aspect  of  the  Model 

In  some  respects,  the  model  is  believed  to  be 
a surrogate  for  a negotiation  process.  This  negotiation 
process  has  a significant  behavioral  value  as  well  as 
being  simply  a collective  way  of  refining  decision  rules 
for  budget  inclusions  and  resolving  organizational  con- 
flicts. With  the  focus  in  Federal  financial  management 
being  largely  on  responsibility  accounting,  it  is,  perhaps 
natural  to  expect  that  managers  at  all  levels  connected 
with  the  budget  will  be  reluctant  to  entrust  their 
managerial  reputations  to  a computer,  or  perceive  that 
this  is  the  case.  The  present  negotiation  process,  by 
providing  a forum  for  interaction,  coordination  by 
interested  parties,  and  criticisms,  allows  each  indi- 
vidual a measure  of  confidence  that  his  professional 
managerial  ability  (as  reflected  in  his  area  of  budget 
responsibility)  will  not  embarrass  him  later  in  the 
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process,  through  contention  with  higher  authority.  It 
is  believed  that  this  is'  a psychological  barrier  which 
the  model  must  break  before  it  will  be  accepted  by 
managers  involved  with  the  budget.  The  involvement  of 
DPEM  managers  at  all  levels  to  the  maximum  extent  in 
the  models  development,  therefore,  can  only  assist  in 
gaining  the  models  acceptance. 


CHAPTER  III 


CONSTRUCTING  THE  MODEL 

Data  Sources 

As  mentioned  in  the  section  on  Methodology,  (and  de- 
tailed at  Appendix  B)  the  planned  main  source  of  test  data 
was  the  DPEM  Data  Bank  currently  loaded  on  the  CREATE  com- 
puter system  at  HQ  AFLC.  This  proved  entirely  satisfactory 
for  the  major  end  items,  being  both  easy  to  access  and  well 
maintained.  In  addition,  its  future  use  as  the  operational 
data  collection  system  made  the  DPEM  data  bank  a realistic 
resource  to  use. 

The  intended  use  of  the  Marginal  Analysis  Requirements 
Simulation  (MARS)  data  for  exchangeable  item  ranking  proved 
to  be  prohibitively  difficult  however.  The  data  from  the  DO 
41  system  which  had  been  subjected  to  the  marginal  analysis 
'treatment  of  the  MARS  model  was  known  to  be  off  line  and 
stored  on  magnetic  tape.  What  was  found  lacking,  however, 
was  a common  data  element  with  the  DPEM  data  bank.  For  this 
reason,  interfacing  the  two  systems  was  impossible.  Verbal 
assurance  had  been  given  during  the  project  planning  phase 
that  such  an  element  existed  but  attempts  at  implementation 
proved  this  information  to  be  incorrect  (11). 

As  explained  earlier,  the  marginal  analysis  simulation 
data  was  originally  chosen  to  provide  the  most  rational  means 
of  ranking  exchangeable  items  in  terms  of  their  mission  es- 
sentiality. As  appendix  I shows,  the  ranking  of  exchangeable 
items  by  marginal  analysis  is  achieved  through  • >nsideration 
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of  the  items  ’utility*  and  its  supply  position.  Since  the 
asset  data  organization  procluded  easy  retrieval  of  this  data 
for  prioritizing  exchangeable  items  was  found  to  be  the  Depot 
Data  Bank  (16)  which  contains  for  each  item,  an  ’essential- 
ity' code. 

The  Depot  Data  Bank  is  a centralised  file  of  exchange- 
able item  data  which  has  been  established  at  HQ  AFLC  for  use 
in  the  management  decision  process  of  the  headquarters.  The 
file  contains  data  extracted  from  the  Recoverable  Item  Re- 
quirements System  (D041)  and  includes  such  information  as  the 
budget  code,  Stock  Number,  Depot  Repair  Cycle,  and  Item  Es- 
sentiality Code  (16).  In  the  DPEM  Data  Bank,  each  exchange- 
able item  (with  the  repair  group  category  (RGC)  of  J,  K,  or 
L)  has  within  its  record,  a Logistic  Subprogram  Code  (KS). 
This  subprogram  code  consists  of  the  federal  stock  class  and 
Material  Management  Code  (MMC).  An  example  of  the  Logistics 
Subprogram  would  be  as  follows  (16): 

1490  - LS 

Federal  Stock  - MMC  code 

Class 

Thus  the  DPEM  data  bank  and  the  Depot  data  bank  have 
common  elements  in  the  federal  stock  class  and  material  man- 
agement code.  Using  these,  it  was  possible  to  achieve  a link 
between  the  two  data  banks,  by  relating  individual  national 
stock  numbered  items  of  pseudo  codes  and  them  using  this  re- 
lationship to  extract  the  item  essentiality  code  and  stock 
level. 
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The  Iten/Mission  Essentiality  Code  (IEC) 

At  this  point,  some  explanation  of  the  item  essentiality- 
code  and  its  construction  may  be  worth  while.  The  IEC  codes 
were  originally  designed  to  fulfill  the  need  cf  the  A07/C07 
processed  of  the  Advanced  Logistics  Systems  (ALS)  for  a real- 
istic coding  to  reflect  mission  essentiality  (17).  The  IEC 
contains  the  Force  Activity  Designator  (FAD)  and  the  tech- 
nical importance  of  the  item.  The  FAD  is  designated  by  a 
numeric  between  1 and  5 whilst  the  Technical  Importance  of 
the  item  is  denoted  by  an  alphabetic  letter  from  A through 
E;  a description  of  both  these  elements,  which  comprise  the 
item  essentiality  code,  is  shown  at  Table  1. 

It  must  be  emphasised  that  the  decision  to  use  the  FAD/ 

Technical  Importance  based  mission  essentiality  code  in  no 
way  casts  doubt  on  the  validity  of  the  marginal  analysis 
technique  it  was  planned  to  use.  Rather,  this  was  a decision 
of  expediency  based  on  data  base  inadequacy  at  the  current 
time.  For  the  reasons  given  at  Appendix  L,  the  marginal  anal- 
ysis technique  represents  the  preferred  method  and  future 
data  base  enhancement  must,  it  is  felt,  allow  interface  with 
any  operational  form  of  the  DPEM  funding  allocation  model. 

Despite  this  departure  from  the  planned  method  of  priorit- 
izing exchangeable  items,  the  mission  essentiality  code  is, 
like  the  marginal  analysis  method,  used  in  conjunction  with 
the  calculated  stock  level  of  the  item  to  determine  its 
ranking. 

, 


TABLE  1 

ITEM  ESSENTIALITY  CODES  f 17) 


1 - CCOAT 

2 - COMBAT  READINESS 

3 - DEPLOY  READINESS 

L,  - ACTIVE  AND  RESERVE 
5 a OTHER 


- TECHNICAL  IMPORTANCE 


A - LACK  - PREVENTS  MISSION  BEING  ACCOMPLISHED  OR  IS 
SAFETY  HAZARD. 

3 a LACK  - PRESE1TS  NOT  FULLY  EQUIPPED  STATUS  FOR 
PRIMARY  MISSION  ACCOMPLISHMENT. 

C - LACK  - PRESENTS  NOT  FULLY  EQUIPPED  STATUS  FOR 
SECONDARY  MISSION  ACCOMPLISHMENT. 

D - LACK  - PRESENTS  :«T  FULLY  EQUIPPED  STATUS  WITH 

NO  EFFECT  ON  PRIMARY  OR  SECONDARY  MISSION  ACCOMPLISHMENT . 
E “ NOT  ELIGIBLE  FOR  ANY  OF  ABOVE  FOUR  CATEGORIES. 
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The  Programs  of  the  Model 

The  emphasis  in  the  operation  of  the  model  is  in  the 
manipulation  of  large  blocks  of  data  with  only  a relatively 
small  amount  of  computation  involved.  Because  of  this  it  was 
decided  to  use  the  COBOL  (Common  Oriented  Business  Language) 
programming  language  as  the  encoding  medium  for  the  model’s 
programs.  As  may  be  expected,  the  programs  themselves  follow 
closely  the  conceptual  outline  flow  of  the  model  shown  at 
Figure  6. 

Figure  6 shows  the  initial  blocks  of  the  programming 
which  are  designed  to  extract  the  desired  major  item  infor- 
mation from  the  DPEM  data  bank.  To  decide  on  what  this  test 
information  should  be,  a matrix  of  a sample  of  10  weapon 
systems  and  10  customers  was  constructed  as  shown  at  Table  2. 
Research  showed  that  there  existed  22  weapon  systems/cus- 
tomer combinations.  These  were  then  subjectively  prioritised 
in  order  of  their  ’mission  essentiality’  on  a purely  intui- 
tive basis  and  the  ranking  can  be  seen  on  the  cells  concerned 
in  Table  2.  ' 

As  Figure  7 shows,  the  parameters  of  the  specified 
weapon/user  combinations  are  fed  into  the  program  PCRANK.S; 
these  parameters  include  the  Fiscal  Year  (FY),  Work  Break- 
down Structure  Code  (WBSC),  Customer  Code  (CUS),  and  Record 
Identification.  The  program  PCRANK.S  extracts  items  meeting 
these  criteria  and  stores  them  on  a permanent  file  (Permfile 
A)  prior  to  their  further  use. 

The  next  program  PCALL.S  takes  the  contents  of  the 


permfile  and  separates  then  into  major  items  (RGCs  A,  B,  C, 

D,  E,  F,  G,  H,  M,  N,  P,  R,  S)  and  exchangeable  items  (RGCs 
J,  K and  L).  After  this  separation,  the  Program  Priority- 
Index  Codes  (PPIC)  are  allocated  to  the  major  item  records 
in  order  of  their  previously  assigned  customer/weapon  system 
priorities.  There  are  therefore  two  outputs  from  PCAL1.S,  the 
data  on  exchangeable  items,  and  the  data  on  major  end  items 
which  have  had  PPIC  codes  assigned.  These  data  are  separately 
loaded  onto  2 permfiles  (B  and  C)  ready  for  subsequent  pro- 
cessing. 

The  co-ordination  of  the  program  up  to  this  point  is 
provided  for  by  PCRANK.R.  This  job  control  language  routine 
governs  the  execution  of  PCRANK.S  and  PCALL.S. 

Both  sets  of  data  from  major  end  items  and  exchangeable 
items  are  next  input  to  the  program  PCCOMP.S.  At  this  routine, 
the  data  are  subjected  to  a comparison  check  to  eliminate 
duplication  of  items.  The  need  for  this  arose  from  the  fact 
that  the  original  weapon  system  data  is  identified  separately. 
This  means  that  different  types  of  the  same  aircraft  are  held 
under  different  pseudo  codes.  The  funding  allocation  program 
is  not  designed  to  delineate  WS  types  (this  degree  of  sensi- 
tivity in  a funding  computation  is  not  felt  desire'able)  and 
thus  some  paraphrasing  of  the  data  elements  is  functional. 
When  PCCOMP.S  routine  has  finished  its  duplication  elimin- 
ating function,  the  data  for  Oil  El’s  and  Exchangeable  items 
are  separately  read  onto  permfiles  (D  and  E)  once  more.  The 
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execution  of  this  stage  is. carried  out  by  a routine  labelled 
PCCOMP.lt.  (Fig  3 refers). 

The  exchangeable  items  are  next  sorted  by  Air  Logistics 
Centre  (ALC)  and  Logistics  Subprogram  (KS)  and  input  into 
the  routine  EXCH01.S.  As  a parallel  action  to  this,  the  01 
record  of  the  Depot  Data  Bank  (mentioned  earlier)  is  being 
run  through  the  CREATE  sort/merge  package,  and  01  record 
data  is  extracted  by  ALC  and  Federal  Stock  Class/Material 
Management  Code  onto  a further  tape.  This  tape  is  also  input 
to  the  EXCH01.S  routine  which  selects  data  from  the  DDB  01 
records  which  applies  to  the  exchangeable  items  on  the  Perm- 
file  E output  from  PCCOMP.S,  At  this  stage,  the  exchangeable 
data,  containing  the  additional  element  of  essentiality  code 
identified  to  each  item,  is  loaded  into  Permfile  F. 

Permfile  F is  next  input  to  the  routine  EXCH12.S  along 
with  data  from  the  12  record  of  the  DDB  similarly  extracted 
as  the  01  record  mentioned  earlier.  The  function  cf  this 
stage  is  to  add  to  each  exchangeable  item  record  on  Permfile 
F,  the  current  DUES  IN  information  applicable  to  it'  and  load 
the  augmented  data  onto  Permfile  G.  Following  this,  the  rou- 
time  EXCH29.S  picks  the  current  stock  levels  for  each  ex- 
changeable item  and  adds  this  to  the  exchangeable  item  data 
by  a similar  process  as  before  reloading  the  result  onto 
Permfile  H.  As  can  be  seen,  the  functions  described  above 
collectively  and  progressively  add  data  from  Depot  Data  Bank 
(DDB)  records  to  the  exchangeable  item  data  segregated  from 
the  DPEM  data  bank  earlier.  Figure  9 shows  this  process  in 
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flow  chart  form  and  the  sequence  of  routines  is  controlled 
by  the  job  control  language  routines  EXCH01,R  and  EX1229.R. 

The  data  collected  for  each  exchangeable  item  onto  the 
Permfile  H is  next  fed  into  the  routine  EX  AMIN  .S  which  has 
the  purpose  of  editing  item  essentiality  code  data  elements 
to  ensure  no  anomalies  exist.  Where  the  item  essentiality 
code  is  suspect  (it  does  not  resemble  the  normal  codes), 

routine  EX AMIN. S removes  the  code  and  assigns  ZZ  in  its 

/ 

place.  All  ZZ  coded  items  are  treated  as  having  lowest  pri- 
ority and  are  thus  eventually  funded  last. 

This  procedure  does,  of  course,  carry  with  in  the  dan- 
gers of  excluding  exchangeable  items  in  critical  supply  pos- 
itions which  have  had  ’bad'  data  elements  assigned  to  them. 
Research  has  revealed  that  no  better  ’priority  check’  ex- 
ists, however,  and  this  procedure  at  least  provides  a fail- 
» safe  device  which  prevents  the  insertion  of  exchangeable 
items  erroneously  at  too  high  a level  of  priority  in  the 
funding  scheme.  In  practical  terms,  the  output  from  the 
funding  process  lists  any  ’ZZ’  essentiality  coded  items  which 
had  been  excluded  from  funding.  These  could  be  manually 
verified  to  check  that  no  operational  danger  was  inherent 
in-their  exclusion.  This  check  would  also  allow  their  correct 
essentiality  codings  to  be  inserted  for  future  runs. 

The  EXAMIN.S  routine  loads  the  edited  exchangeable  item 
data  onto  Permfile  I which  is  then  input  to  a sort  routine. 
The  sort  considers  both  the  item  essentiality  code  and  the 
item  stock  position  in  its  ranking.  The  stock  position  is 
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computed  for  each  exchangeable  item  from  data  elements 
earlier  drawn  from  the  DDB.  These  data  represent:  the  item’s 
current  stock  level,  the  ’dues  in’  total,  and  the  ’dues  out’ 
total.  The  simple  algorthm  used  to  compute  the  stock  position 
is  that:  SP  = SL  + DI  - DO 

(Stock  position)=( Stock  level)  (Dues  in)  (Dues  out) 
When  the  Permfile  I has  been  sorted  and  ranked  in  order  of 
the  least  stock  position  (SP)/highest  item  essentiality,  the 
ranked  data  is  input  to  routine  EXALL.S.  Routine  EXALL.S  ali 
locates  Program  Priority  Index  Codes  (PPIC)  to  each  item.  The 
highest  ranked  item  receives  the  lowest  PPIC,  in  the  same  way 
as  for  the  major  items  processed  earlier.  The  output  from 
this  PPIC  allocation  routine,  EXALL.S,  is  placed  on  Permfile 
J prior  to  resorting  the  data  by  PPIC  (it  was  formerly  in  IEC 
and  PS  order  prior  to  loading  into  EXALL.S). 

As  a parallel  function  to  sorting  the  exchangeable  item 
data  by  PPIC,  a similar  reranking  is  carried  out  on  the  major 
end  item  data,  the  processing  of  which  has  been  mentioned 
earlier.  Both  sets  of  data  are  then  subjected  to  a merge 
routine  which  produces  a composit  list  of  exchangeable  and 
major  end  items  ranked  in  order  of  their  PPIC.  For  reasons 
explained  elsewhere,  it  was  not  thought  necessary  to  resolve 
any  cases  of  PPIC  duplication  caused  by  this  process.  The 
merged  list  is  stored  on  Permfile  K to  await  processing  in 
the  funding  phase  of  the  model.  Figure  10  shows  the  flow 
chart  for  the  portion  of  the  model  described  above  and  it 
can  be  seen  that  the  job  control  language  program  ALLMER.R 
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is  responsible  for  controlling  th'is  section  of  the  model. 

The  integrated  ranked  listing  of  major  and  exchange- 
able items  is  next  passed  from  Permfile  K into  a routine 
called  FUND.S.  The  routine  accepts  the  data  which  is  in 
PPIC  order  and  subtracts  each  workload  $ total  from  a pre- 
loaded  budget  figure  until  that  budget  is  exhausted.  The 
output  from  FUND.S  is  loaded  onto  Permfile  "FUNDED”  prior 
to  a further  sort  into  ALC  order. 

Finally,  as  Figure  11  shows,  the  data  is  input  from 
"Permfile  FUNDED"  to  the  routine  FUNREP.S  which  outputs 
two  reports;  a list  of  all  items  showing  those  validated, 
and  a list’ of  selected  weapon  systmes  showing  the  funding 
on  each.  This  latter  report  was  requested  by  MMRER  as  a 
summary  of  items  known  to  be  highl-ighted  by  higher  HQ  AFLC 
management  -(IS).  FUND.S  and  FUNREP.S  routines  are  co-ord- 
inated by  the  job  control  language  program  DAM.R. 

Program  listings  for  all  routines  and  job  control 
language  programs  are  shown  at  Appendix  M. 

Restrictions  in  the  Test  Model . 

The  purposes  of  the  Test  Model  were,  jointly,  to 
check  the  ’mechanical’  aspects  of  manipulating  the  data 
within  the  model  as  well  as  evaluating  the  Nationality’ 
of  the  models  results.  To  this  end,  the  features  of  the 
initial  model  were  kept  simple  and  minimal  consistent 
with  the  functioning  of  the  system.  No  attempt  was  made 
to  split  up  the  budget  available  into  subtotals,  for  ex- 
ample this  was  left  for  further  development  work.  At  this 
initial  stage,  the  full  potential  of  the  PPIC  code  was 
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not  implemented.  It  will  be  remembered  that  within  each 
PPIC  code  exists  a proportional  ’break-out’  of  3 further 
priority  categories  A,  B and  C.  PPIC  1 has  100$  of  its 
tasks  completed  under  priority  category  A whilst  PPIC  300 
has  100$  of  its  tasks  done  at  priority  category  C.  Inter- 
mediate PPIC  codes  are  obviously  funded  in  an  intermediate 
fashion.  By  resorting  the  data  which  is  in  PPIC  code  order 
(at  Permfile  K)  it  is  possible  to  rerank  workloads  tasks 
by  Priority  Category  order.  As  mentioned  earlier  in  the 
paper,  this  has  the  effect  of  funding  ’slices’  of  the 
complete  weapon  system  inventory  which  has  work  to  be 
done  in  that  Category.  By  this  means  the  funding  budget 
under  heavy  constraint  conditions  is  able  to  ’bite  deeper’ 
into  the  AF  inventory  of  repair  needs  and  ensure  more 
parity  between  functions,  whilst  preserving  the  basis 
"mission  essential"  priority  system  integrity.  This  extra 
facility  of  the  PPIC  code  was  not,  however,  used  in  the 
initial  model  and  remains  for  further  development  work. 

Finally,  to  the  list  of  restrictions  can  be  added 
that  of  user  interface.  As  was  mentioned  earlier,  the  op- 
erational model  is  to  have  the  facility  of  allowing  its 
management  users  to  change  both  major  item/customer  pri- 
ority and  budget  restraints.  This  is  to  allow  for  both 
changes  in  operational  parameters  as  well  as  enabling 
funding  simulation  runs  to  be  made. 

The  Products  of  the  Model 


As  briefly  mentioned  earlier,  the  model  provides  two 


reports:  a full  listing  of  the  validation  status  of  DP2M 
requirements, and  a further  report  giving  the  funding 
levels  of  certain  selected  weapon  system/customer  combin- 
ations of  special  interest  to  management  (IS).  Appendix  N 
shows  copies  of  both  reports,  the  first  of  which  is  the 
prime  interest  of  this  research.  As  can  be  seen,  each 
weapon  system/customer  combination  shows  what  $ allocation 
was  required  for  its  maintenance  workloading  and  what 
amount  was  actually  allocated  from  the  AFLC  DPEM  budget 
(validated)  in  accordance  with  its  preset  major  item 
priority,  or  computed  exchangeable  item  priority.  The 
annotated  PPIC  codes  show  to  which  priority  level  the 
particular  budget  target  was  funded. 

Efforts  were  made  to  array  the  information  of  the 
report  in  a similar  way  to  that  now  produced  manually 
(Appendix  J refers).  This  was  done  with  the  behavioral  , 
motive  that  operational  personnel  would  react  more 
favourably  to  the  computerised  validation  system  if  its 
reports  accorded  with  their  expectations  of  layout.  By 
trying  to  minimise  the  systems  "newness"  it  was  hoped 
to  reduce  possible  resistance  to  its  use. 
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CHAPTER  IV. 

TESTING  AND  EVALUATION  OF  THE  MODEL 
Test  Plan  for  the  Model 

The  original  plan  to  test  the  model  was  by  way  of  a 
comparison  between  the  current  manual  funding  method  and 
the  results  of  the  model  using  a priority  ranking  of  major 
items  desired  by  HQ  AFLC  management.  This  notion  was  ill- 
conceived  since  replication  of  the  manual  method  by  the 
model  would  have  been  both  surprising  (it  used  a different 
algorithm)  and  self  defeating,  since  the  model  was  sup- 
posed to  produce  better  (more  rationally  justifiable) 
results . 

After  checking  the  models  ’mechanics’  with  a short 
test,  it  was  decided  to  start  by  inputing  the  priority 
ranking  list  of  weapon  system/customer  devised  by  HQ  AFLC 
, management  (MMRER).  This  was  not  expected  to  replicate 
the  manual  funding  effort  but  it  was  felt  that  a compar- 
ison might  be  meaningful.  The  test  planning  was  evolved 
no  further  in  details  than  this  since  initial  findings 
would,  it  was  believed,  indicate  further  changes  needed. 
The  ultimate  aim  of  the  test  plan  was  dictated  by  the 
research  questions.  This  meant  tte t the  model  had  to  be 
tested  in  modes  which  would  enable  the  feasibility  of 
modelling  the  funding  process  to  be  judged  and  the  future 
characteristics  of  an  operational  model  to  be  determined. 
Initial  Test  Run 

Mrs  Margie  Williams  (19)  of  HQ  AFLC/MMRER  was  asked 
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to  construct  a priority  ranking  of  the  29  customer/weapon 
systems  combinations  in  the  model,  based  on  her  DPEM  fund- 
ing experience.  This  sh.e  .did,  and  a copy  of  the  ranking 
matrix  is  shown  at  Appendix  0.  Mrs  Williams  was  also 
given  a DPEM  Data  Bank  listing  of  the  test  data  and 
asked  to  construct  a manual  funding  from  it  within  a 
budget  of  $150  million  (the  same  amount  allocated  to  the 
model) . 

The  test  results  of  the  model  are  shown  at  Appendix 
P and  those  of  the  manual  method  are  given  at  Appendix  Q. 

A cursory  inspection  reveals  that  the  results  are  sig- 
nificantly different.  The  primary  reason  seemed  to  be  in 
the  unrealistically  high  proportions  given  to  the  highest 
priority  items.  This  meant  that  the  lowest  PPIC  coded 
items  had  used  up  most  of  the  fund  and  indeed  the  budget 
was  exhausted  at  PPIC  code  06.  The  ultimate  use  of  3 sub- 
categories within  each  PPIC  code  will  allow  three  ’cuts’ 
through  all  the  inventory,  as  explained  earlier.  Since 
time  allowed  only  the  implementation  of  a single  propor- 
tional weighting  to  each  PPIC,  the  effect  of  the  categor- 
isation was  not  felt.  Although  the  single-category  PPIC 
can  be  improved  upon  (and  was  in  the  final  run)  its  sim- 
plistic treatment  of  the  funding  was  inadequate. 

As  well  as  the  researchers  myopia,  the  initial  run 


did  highlight  the  fact  that  MMRER  used  a proportional 
weighting  system  of  their  own  in  manual  funding  which  had 
not  been  revealed  during  earlier  research.  MMRER  applied 
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their  weights  to  each  repair  group  category  (RGC)  which 
make  up  individual  weapon  systems  (airplanes,  engines, 
etc.).  The  allocation  MMRER  used  was  as  follows: 


Aircraft  (RGC's 

A and  B) 

Engines  (RGC's 

E and  F) 

65% 

Other  Major  End 

Items 

(RGC's 

G and  H) 

1*0% 

Area/Ease  Manufacturing 

100 % 

(RGC's 

M.N,P,R,S) 

Exchangeable  items 

50% 

(RGC’s 

J,K,L) 

No  regard  was  made  in  MMRER' s allocation  for  differ- 
ences in  weapon  systems  types  (MDS)  or  customers  using 
them . 

Another  fact  uncovered  at  the  same  time  from  AFLC/ 
MMRER  (20)  was  that  the  research  model  had  not  fully  re- 
trieved all  the  available  data  on  exchangeable  items  and 

> 

that  more  information  existed  on  the  D039  system  (Equip- 
ment Items  Compution  Requirements).  It  was  decided,  for 
test  purposes,  to  ignore  the  extra  data  and  concentrate 
on  better  modelling  the  funding  process. 

Second  Test  Run 

The  second  test  run  of  the  model  was  used  as  an  ex- 
ercise to  copy  the  current  manual  funding  method.  This 
was  done  both  to  show  management  that  the  model  was  easily 
adaptable  to  the  'old*  funding  method  and  to  provide  a 
focus  for  discussion  on  the  'mission  essentiality*  phil- 
osophy which  was  still  at  the  core  of  the  research.  * 

The  run  was  achieved  through  amodification  to  the  pro- 
gram FUND.S,  a listing  of  which  appears  at  Appendix  F.  Ap- 
pendix S shows  the  results  of  this  run  which,  not  surpris- 
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ingly,  copy  the  manual  funding  exercise  at  Appendix  Q 
very  closely. 

A further  conference  with  HQ  AFLC  management  (21)  at 
this  stage  revealed  that  they  retained  full  confidence  in 
the  potential  of  the  ’mission  essentiality’  approach  of 
the  model  over  the  current  funding  method. 

The  manual  funding  method,  whilst  retaining  the 
’irrationalities’  mentioned  in  Chapter  I (eg,  use  of  Ex- 
changeable Items  as  a slack  variable)  did  fund  something 
of  the  budget  to  every  inventory  item.  Hy  AFLC  management 
confirmed  (21)  that  this  was  indeed  a necessary  criteria 
and  that  future  developments  of  the  model  must  incorporate 
this  facility.  This  constraint  was  not  revealed  earlier 
but  it  is  understood  to  have  a political,  rather  than  a 
’mission  essential’,  rationale. 

Third  Test  Run 

As  mentioned  earlier,  time  precluded  full  implemen- 
tation of  the  sub-categorisation  of  PPIC  codes.  This  means 
that  a ’3  cut’  approach  cn  funding  to  allow  every  item 
something  of  the  budget  was  infeasible. 

A single  proportional  weight  was  used  for  each  PPIC 
computed  to  give  a shallower  but  broader'  funding  alloca- 
tion than  the  initial  allocation.  By  this  means  it  was 
hoped  to  fund  ’across  the  board’  as  management  had  re- 
quested, whilst  using  the  models  advantages  of  mission 
essentiality  ranking  and  the  integration  of  critical 
exchangeable  items. 
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The  proportional  weighting  chosen  for  the  29  PPIC 
codes  was  as  follows: 

a.  PPIC  code  1 through  4 - 60%  of  items  funded 

b.  PPIC  code  5 through  9 - 40%  of  items  funded 

c.  PPIC  code  10  through  16  - 30%  of  items  funded 

d.  PPIC  code  17  through  20  - 20%  of  items  funded 

e.  PPIC  code  21  through  23  - 15%  of  items  funded 

f . PPIC-  code  24  and  25  - 10%  of  items  funded 

e.  Others  - 5%  of  items  funded 

The  output  report  for  the  third  test  run  is  shown  at 
Appendix  T.  as  can  be  seen,  allocation  of  funding  was 
achieved  throughout  almost  all  priority  levels  to  some 
extent. 

A detailed  analysis  of  the  final  run  is  being  carried 
out  by  HQ  AFLC  management  but,  again,  due  to  the  time  fac- 
tor the  results  could  not  be  included  in  the  research 
documentation, 

HQ  AFLC  management  (MMRER)  has,  however,  reaffirmed 
its  overall  enthusiasm  for  these  first  results  of  the 
model  and  has  taken  action  within  its  organisation  to 
further  develop  both  the  model  and  the  DPEM  data  bank  (22). 

MMRER  staff  (21)  have  also  identified  the  following 
deficiencies  in  the  model  after  a review  of  the  test  runs. 
Most  of  the  points  were  highlighted  in  Chapter  3 as  "given 
shortfalls"  due  to  constraints  of  time  and  data  system  in- 
adequacy. However  the  main  points  made  by  HQ  AFLC  manage- 
ment bear  repetition  as  a pointer  to  future  developments 
in  the  model. 


< 


a.  The  PPIC  coding  does  not  allow  the  further  re- 
ranking of  items  into  proportional  sub-categories.  This 
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facility  is  felt  necessary  in  order  to  meet  the  'across 
the  board'  funding  criteria  effectively. 

b.  The  budget  target  must  be  capable  of  sub-totalling 
between  different  weapon  systems,  ALCs,  or  other  organiza- 
tionally relevant  divisions. 

c.  Exchangeable  items  computations  will  eventually 
be  able  to  use  the  marginal  analysis  procedures  planned 
to  be  available  to  the  DPEM  data  bank  and  fund  allocation 
model. 

d.  Interfaces  should  be  provided  to  allow  the  manager 
access  on  the  time-sharing  CREATE  computer  system  to  re- 
view and  change  the  main  item  priority  ranking. 

It  almost  goes  without  saying  that  any  operational 
development  model  must  rectify  the  above  deficiencies 
(with  the  possible  exception  of  sub  para  c)  before  it  can 
prove  its  worth. 

A Look-  at  the  Full  Scale  Problem 

The  research  did  not  set  out  to  produce  an  operation- 
ally scaled  model,  but  with  the  aid  of  a listing  of  the 
DPEM  data  bank,  an  indication  of  the  number  of  weapon 
system  and  customer  variables  was  obtained. 

Figure  12  shows  the  matrix  of  customers  and  weapon 
systems  constructed  after  identification  of  the  data  bank 
contents.  The  squares  on  the  matrix  containing  numbers 
indicate  where  operational  usage  of  a certain  weapon  sys- 
tem by  a certain  customer  exists.  The  number  in  each  cell 
indicates  the  subjective  ranking  each  has  been  given  based 
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Figure  12.  Matrix  of  Customer/Weapon  System  Combinations  in  DPEM  Data  Bank 
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Figure  12  Continued 
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Figure  12'  Continued 
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f 

on  the  researchers  perception-  of  the  mission  essentiality 

of  each  combination.  It  will  be  noted  that,  of  the  full 

» 

scale  matrix,  there  exist  383  combinations  which  must  be 
ranked  and  funded.  From  the  matrix,  the  future  scale  of 
the  model  can  clearly  be  seen  and  the  complexities  invol- 


ved in  just  prioritizing  the  major  items  will  be  a 
challenging  task. 


CHAPTER  V 


CONCLUSIONS  AND  PROJECTIONS 
The  Research  Findings 

Whilst  lack  of  time  precluded  a detailed  written 
report  from  HQ  AFLC  management  on  the  test  runs  of  the 
model  (particularly  the  third),  verbal  reactions  obtained 
were  conclusively  positive  (21)  (22).  Points  of  construc- 
tive criticism  have  already  been  mentioned  in  Chapter  IV. 
Notwithstanding  the  models  shortcomings  however,  HQ  aFLC/ 
MMRER  have  endorsed  the  ’mission  essentiality’  basis  of 
the  model  (21).  Further,  HQ  AFLC/MMRER  have  underwritten 
their  statements  by  requesting  HQ . aFLC/ADDSC,  CREATE  and 
Studies  Branch  to  further  research  and  develop  the  model 
to  an  operational  status  (22).  Both  HQ  AFLC/MMRER’ s en- 
couragement and  their  organizational  action  are  taken  as 
a clear  indication  that  the  research  questions  have  been 
amply  answered.  It  is  believed  to  have  been  demonstrated 
that  a predictive  funding  allocation  model  can  be  devel- 
oped which  has  been  found  acceptable  (in  its  initial  form) 
to  HQ  AFLC  management.  Further,  the  characteristics  that 
the  model  should  have  are  seen  by  both  the  researchers 
and  managers  to  be  based  on  ’mission  essentiality’  and 
’exchangeable  item  integration’.  In  other  words,  the 
funding  allocation  process  under  automated  conditions 
should  be  based  on  the  concept  of  budgetting  in  order  of 
risk  to  the  Air  Force  mission  regardless  of  role  or, 
(within  make  or  buy  policy  limits),  intrinsic  $ value. 


The  Time  Scale  of  Research  and  Development 


Confidence  is  believed  to  be  often  a function  of 
time,  and  the  test  of  acceptability  will  need  to  be  con- 
ducted over  a protracted  time  scale  if  this  is  true.  In 
the  same  way  that  the  initial  test  model  was  tested  on  the 
basis  of  comparison  with  a parallel  ’manual'  funding  ef- 
fort, the  operational  model  will,  it  is  expected,  need 
similar,  recurrent  comparisons  prior  to  its  acceptance 
by  management . 

It  is  envisioned  that  such  a comparison  will  only  be 
organizationally  acceptable  if  the  model  has  been  proved 
(subjectively)  as  a worth  alternative  to  the  current  neg- 
otiation process  (5)  over  several  future  fiscal  budget 
cycles.  If  the  model,  running  in  'parallel',  produces  re- 
sults which  consistently  show  no  potentially  dangerous 
exclusions  from  funding,  the  question  to  be  logically  'an- 
swered is  "what  benefits  does  the  current  procedure  have 
over  the  model?"  Thus  it  is  believed  that,  through  oper- 
ation in  parallel  with  the  current  system,  the  factor  of 
time  and  its  effects  on  people's  expectations  can  reverse 
the  current  situation.  The  theoretical  advantages  of  the 
model  have  already  been  argued  and  if  a long  term  'field 
test'  allows  the  model  to  put  the  present  situation  'on 
the  defensive’,  these  advantages  must  be  matched,  or 
overcome,  by  more  potent  reasoning.  Within  the  scope  of 
this  research  however,  evaluation  has  been  limited  to  the 
small  test  model's  performance  rated  against  the  manual 


alternative  using  similar  data.  This  study  has  therefore 
addressed  only  potentiality  in  the  model  and  not  its 
absolute  worth. 

Future  Testing  of  the  Model 

This  research  effort  has  attempted  to  answer  the 
research  questions  posed  earlier  which  confined  themselves 
to  the  feasibility  of  building  and  operating  the  model. 

In  this  context  ’feasibility’  has  been  taken  to  mean  both 
the  practicability  of  constructing  a computer  model  of 
the  real  situation  as  well  as  the  problem  of  persuading 
its  potential  users  that  it  is  an  accurate  and  more  ra- 
tional alternative  to  current  normal  procedure  (2).  The 
questions  have  dealt,  therefore,  solely  with  the  effect- 
iveness of  the  model  without  so  far  touching  upon  its 
potential  efficiency. 

• It  is  believed  that  any  research  effort  directed  to- 
wards the  solution  of  a practical  problem  should  address 
itself  to  both  effectiveness  and  efficiency.  The  avoid- 
ance of  dealing  with  the  latter  point  in  this  research  is 
due  to  a time  constraint,  rather  than  a lack  of  perceived 
need.  Potential  effectiveness  has  been  addressed  by  the 
study;  efficiency  has  not  been  covered  at  all. 

It  is  believed,  that  in  the  long  term,  efficiency  of 
an  operational  model  .could  be  a sound  basis  for  a hypoth- 
esis test.  In  measures  of  efficiency,  the  ratio  of  input 
to  outputs  is  sought.  In  organizational  terms  the  most 
meaningful  factor  to  use  is  usually  cost  since  this  is 
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traditionally  the  one  offering  the  biggest  constraint  in 
the  system.  In  this  research  the  hypothesis  test  could 
take  the  following  form: 

Ho:  The  current  validation  method  is  equal 

or  less  costly  to  operate  than  the  model. 

Hi:  The  current  validation  method  is  more 

costly  to  operate  than  the  model. 

It  should  be  noted  that  these  null  and  alternate  hypoth- 
eses both  assume  that  the  current  method  is  in  the  defen- 
sive position,  as  mentioned  earlier. 

Measurement  of  cost  in  the  current  situation  would 
be  intrinsically  based  upon  the  manhours  spent  at  the  ALCs 
by  persons  constructing  and  coordinating  the  DPEM  budget, 
the  staff  manhours  spent  reviewing  the  budget  at  HQ  AFLC, 
and  the  dedicated  staff  ’field’  effort  expended  on  the  bi- 
annual reviews.  Additional  costs  would  be  these  involved 
in  charges  made  to  budget  allocations  during  the  operational 
year.  Costings  for  the  model  would,  hopefully,  involve  less 
’construction  and  review’  time  at  both  the  ALCs  and  little, 
if  any,  on  ’field’  reviews.  Costing  for  both  the  manual  and 
model  prepared  budget  estimates  could  be  tracked  over  the 
time  periods  in  which  the  two  methods  (manual  and  model) 
were  in  parallel  operation.  The  data  arising  from  this 
situation  would  thus  allow  a hypothesis  test  of  means. 

Again  in  the  longer  term,  a hypothesis  test  of  effect- 
iveness is  also  possible.  This  could  take  the  form  of  a 
test  of  variances  between  the  initially  formed  budget  and 
the  iterative  changes  that  have  to  be  made  to  the  budget 
during  the  operational  year,  for  each  method.  Thus: 
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Ho:  manual  method  - model 

X 

H| : 6" manual  method  — model 
The  main  difficulty  in  this  test  would  be  in  isolat- 
ing the  variances  in  terms  of  their  causation.  The  require- 
ments for  funding  during  the  year  change  for  many  reasons 
other  than  inaccuracy  in  the  initial  budget  construction. 
Changing  levels  of  operational  activity,  re  source  avail- 
ability, as  well  as  effectiveness  within  the  maintenance 
environment,  all  impact  upon  the  funding  situation  and 
create 'needs  for  budget  allocation  changes.  If  these  fac- 
tors can  be  isolated,  a hypothesis  test  for  budget  effect- 
iveness could.be  meaningful  but  this  research  has  not  had 
time  to  investigate  these  problems. 

In  summary,  this  research  has  attempted  to  answer 
only  the  reseaEch  questions  and  only  a longer  term  study 
has  the  potential  to  test  a hypothesis  of  the  models 
efficiency  or  its  effectiveness. 

Future  Developments  of  the  Model 

One  of  the  model’s  greatest  potentialities  for  the 
future  is  believed  to  be  in  its  interfacing  with  other  re- 
lated models.  Some  thought  has  already  been  given  to  the 
computerization  of  the  mathematical  computation  of  major 
item  maintenance  requirements  by  the  specialist  branches 
at  HQ  AFLC  (8).  The  output  from  such  a model  could  ob- 
viously provide  a useful  input  to  this  research  model,  at 
least  as  a pre-checking  routine  for  the  raw  ALC-generated 
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requirements. 

Of,  perhaps,  greater  future  impact  to  this  research 
model  would  be  an  interface  with  a maintenance  workload 
allocation  model.  It  has  already  been  mentioned  that 
maintenance  resources  is  a variable  which  must  be  addressed 
outside  the  model.  The  computerization  of  maintenance  work- 
loading and  direct  input  of  its  results  would  be  of  obvious 
advantage  in  that  a manual  constraint  would  be  considered  within 
the  moddl  in  an  automated  form.  A great  deal  of  work  has 
already  been  carried  out  into  maintenance  workload  mod- 
elling (23)  but  the  problems  involved  are  so  multivariate 
that  an  imminent  resolution  of  them  in  the  form  of  an  early 
workable  model  (within  the  next  two  years)  seems  optimistic. 
Assumptions 

1.  That  the  organizational  aim  of  HQ  AFLC  exists  to 
maximize  the  control  of  the  DPEM  funding  process  to  guar- 
antee the  achievement  of  performance  levels  imposed  by 
HQ  AFLC. 

2.  The  DPEM  data  bank  currently  under  construction 
will  pass  operational  tests  and  be  adopted  by  Air  Force 
Logistics  Command  as  a centralized  information  system  for 
DPEM. 

3.  That  at  some  level  of  management  within  HQ  AFLC, 
a ranking  order  of  major  items  can  be  approved  for  main- 
tenance funding  purposes  as  reflecting  operational  mission 

essentiality. 
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4.  That  the  psychological  effect  of  the  currently 
used  negotiation  process  in  DPEM  is  not  so  strong  as  to 
ultimately  preclude  confidence  by  managers  in  an  automated 
alternative  procedure. 

Limitations 

The  model  attempts  only  to  address  the  constraint  of 
funding  level  by  applying  ranking  techniques  to  the  work- 
load. The  following  further  system  constraints  must  be 
dealt  with  outside  the  model: 

a.  Time 

b.  Quantity  of  items  needed  in  the  supply  system 

c.  Rates  of  effort 

d.  Manpower  availability 

e.  Technical  Resource  availability 

f.  Material  Resource  availability. 

The  ranking  of  major  items  for  funding  purposes  can  only 
be  achieved  by  the  subjective  judgement  of  management.  The 
model  addresses  this  problem  by  building  in  the  flexibility 
to  allow  for  a ’judgemental’  ranking  to  be  constructed. 
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DP EM  REPAIR  GROUP  CATEGORIES 


CODE 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

P 

R 


DESCRIPTION 

AIRCRAFT  - NEGOTIATED 

AIRCRAFT  - NON-N EGOTIATED 

MISSILE  - NEGOTIATED 

MISSILE  - NON -NEGOTIATED 

ENGINES  - NEGOTIATED 

ENGINES  - NON -NEGOTIATED 

OTHER  MAJOR  END  ITEMS  - NEGOTIATED 

OTHER  MAJOR  END  ITEMS  - NON -NEGOTIATED 

EXCHANGEABLES  - MANAGEMENT  ITEM 
SUBJECT  TO  REPAIR  (MISTR) 

EXCHANGEABLES  - NEGOTIATED  PROJECT 
DIRECTIVE  (NON -MISTR) 

EXCHANGEABLES  - NON  NEGOTIATED 

AREA  SUPPORT 

BASE  SUPPORT 

MANUFACTURE  - AIR  FORCE  STOCK 
FUND  ( AFSF) 

MANUFACTURE  - NON  AFSF 


OTHERS 


MISCELLANEOUS 


APPENDIX  B 
DPEM  DATA  BANK  (IS) 


THE  DPEM  DATA  BANK  (15) 


Background 

The  Depot  Purchased  Equipment  Maintenance  Data 
Bank  (DPEMDB)  is  a master  file  of  planning  and  programming 
data  stored  on  permanent  disk  and  magnetic  tapes  on  the 
CREATE  computing  system  located  at  Headquarters,  Air 
Force  Logistics  Command,  Wright -Patterson  Air  Force 
Base.  The  basic  purpose  of  the  DPEMDB  is  to  determine 
requirements  and  manage  programs  associated  with  depot 
level  maintenance  work  to  be  purchased  from  the  Depot 
Maintenance  Service,  Air  Force  Industrial  Fund  (DMS, 

AFIF) . Guidance  concerning  policies  used,  approval 
authority,  and  implementation  of  the  basic  program  is 
provided  in  AFLCR  66-40  (2). 

The  DPEMDB  contains  information  currently 
collected  and  maintained  manually  on  AFLC  Form  932, 

Depot  Purchased  Equipment  Maintenance  Organic/Contract 
Requirements  and  Program  Status  (RCS:  L0G-MMR(Q ) 71105 ) . 

This  manual  has  been  designed  to  provide  information  on 
the  DPEMDB  and  instructions  on  how  to  utilize  the  DPEMDB 
routines  to  file  maintain,  access,  and/or  summarize  the 
data  contained  in  the  DPEMDB. 

Relationships  with  other  data  systems 


a.  G072C , Depot  Maintenance  Program  and  Long 
Range  Planning  System.  This  system  is  used  to  provide 


the  Depot  Purchased  Equipment  Maintenance  data  bank 
with  the  initial  stratification  of  workload  require- 
ments data  on  which  management  decisions  are  subsequently 
to  be  based.  Additionally,  this  system  provides 
detailed  repair  rates  at  the  pseudo  code  level. 

b.  Depot  Maintenance  Support  Programming 
System,  DODI  4151- 15/AFR  66-50.  This  instruction  and 
regulation  establishes  concepts,  criteria,  and  policy 
governing  the  establishment  and  use  of  a mechanized 
depot  maintenance  mission  or  responsibility.  This 
system  is  oriented  and  aligned  with  v/eapon  and  end  item 
equipments  as  systems  rather  than  being  related  to 
commodity  groupings  of  items  or  purely  a functional 
level  of  consideration. 

Structure  of  the  DPEM  Data  Bank 

Currently  the  DPEMDB  can  contain  Form  982 
information  in  5 record  types. 

An  01  record  or  header  record  contains  program 
classification  data  i.e.,  pseudo  code,  fiscal  year,  repair 
group  category,  logistic  subprogram  code,  model  design 
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series,  workload  breakdown  structure,  fund  source,  AFLC 
and  OASD  customer  code,  total  DMIF  rate,  organic/con- 
tract code,  method  of  accomplishment,  facility  code, 

ALC  code,  and  DRAW  code. 

1.  Pseudo  code:  The  logistics  Pseudo  Code  is 

a four-character  alphabetic  code  used  to  identify  a 
particular  line  entry  within  the  automated  Logistics 
Program  Management  System  (K011A)  and  this  program. 

The  first  position  of  the  pseudo  code  identifies  the 
field  activity  originating  the  line  entry,  the  remaining 
three  positions  may  be  used  in  any  combination  within 

an  assigned  range.  Logistics  Pseudo  Code  ranges  assigned 
are  as  follows: 

Oklahoma  Air  Logistic  Center  DAAA  - DZZZ 

Ogden  Air  Logistic  Center  EAAA  - EZZZ 

San  Antonio  Air  Logistic  Center  FAAA  - FZZZ 

Sacramento  Air  Logistic  Center  HAAA  - HZZZ 

Warner  Robins  Air  Logistic  Center  JAAA  - JZZZ 

Aerospace  Guidance  and  Meter- 
ology  Center  RAAA  - RZZZ 

2.  Fiscal  year:  The  fiscal  year  is  a two- 

character  numeric  code  used  to  identify  the  specific 
year  of  the  requirement.  It  is  used  to  identify  prior 
year,  current  year,  and  out-year  requirements. 
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3.  Repair  group  category:  An  RGC  is  a one 

digit  alpha  or  numeric. character  that  identifies  the 
system(s)  FSC  or  program  for  which  a maintenance  workload 
may  exist  and  against  which  an  expenditure  of  manhours 
may  be  charged.  *RGCs  that  may  be  used  in  the  program 
are : 

A = Aircraft  - Programmed 
B = Aircraft  - Non-Programmed 
C = Missile  - Programmed 
D = Missile  - Non-Programmed 
E = Engines  - Programmed 
F = Engines  - Non-Programmed 

9 

G = Other  Major  End  Items  (OMEI)  - Programmed 
H = OMEI  - Non-Programmed 
J = MISTR  (Organic/Contract) 

K = Negotiated  Project  Directive  (Non-MISTR) 

L = Exchangeable  - Non-Programmed 

M = Area  Support  - Organic  only 

N = Base  Support  - Organic  only 

P = Manufacture  - Air  Force  Stock  Fund  - AFSF 

R = Manufacture  - Non-AFSF 

S = Special  - Organic  only 

W = D/M  Overhead  - Organic  only 


1 = Aircraft  Storage 
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3 = Detachment  #41,  Vanderburg 
5 = PME  Calibration. 

7 = AFLC  Contract  Base  Maintenance 

8 = Contract  Service  Engineering 

9 = Preparation  of  Reproducible  Copy  of  Data 

4.  Logistics  Sub-Program:  The  Logistics  Sub- 

program Code  is  a further  breakdown  of  the  Logistics 
Program  Code  and  is  made  up  from  one  to  ten  alpha-numeric 
characters.  The  code  uniformly  identifies  the  weapon 
system,  commodity  categories,  or  programs  for  which  depot 
maintenance  and  other  logistics  support  requirements  may 
generate.  Examples  of  this  code,  are: 

System  Sub-Program  Categories  Pgm  Code  Sub-Program  Code 


Aircraft 

F-4 

F-4C 

Missile 

LGM-25 

LGM-25 

Comm  & Elect 

XW 

XW-440L-CZ 

Engine 

PF 

J-65-3 

FSC  Aircraft 

F-4 

1377BF 

System  Standard  MDS: 

Model  Design 

Series  is 

a combination  of  significant  letters  and  numbers  assigned 
to  identify  a specific  end  article  or  group  of  end 
articles  for  item  application  and  program  publication 
purposes.  (See  AFLCR  57-1) 

6.  Workload  Breakdown  Structure:  The  WBS  is 

broken  down  into  three  parts.  These  are  major  category 

■ 

' 
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code,  weapon  system  code,  and  WBS  code. 

a.  Major  Category  Code:  The  major  category 

code  identifies  the  seven  major  categories  of  weapons 

or  equipment  end  items  to  which  a workload  may  be  assigned. 

The  Major  Categories  are  as  follows:  ' 

Aircraft  Slectr  fc  Comm  - Electronics  Sc  Cyommuni- 
cations  Systems 

Missiles  Gen  Purp  Equip  - General  Purpose 
Equipment 

Ships  Ord  Weapons  Sc  Mun  - Ordnance  Weapons 
& Munitions 

Vehicles 

*MAJ  CAT  is  the  same  as  the  FIRST  position  of  the  ’’Work- 
load Breakdown  Structure"  field  contained  in  the  CREATE 


Expanded  G072C  Master. 

CATEGORY  CODE 

Aircraft  3.XXXX 

Missile  2XXXX 

Ships  3XXXX 

Vehicles  JfcXXXX 

Electr  Sc  Comm  £XXXX 

Gen  Purp  Equip  6XXXX 


Ord  We apons  Sc  Mun  2^XXX 

NOTE:  MAJ  CAT  for  missiles  refers  to  ground  launch 

missiles  only. 

b.  Weapon  System  Code:  A weapon  or  equip- 


ment end  item  is  defined  as  an  instrument  of  combat  or 


combat  support  employed  in  the  accomplishment  of  a 
military  mission.  It  consists  of  a final  combination 
of  assemblies,  subassemblies,  parts,  and  materiels  which 
together  perform  a complete  operational  function  and  is' 
ready  for  its  intended  use,  i.e.,  vehicle,  missile  air- 
craft, ship,  tank,  communications  system.  Specific  codes 
used  are  as  follows: 


Aircraft 


BCA 

= 

C131A 

BFE 

= 

RF004C 

BXZ 

= 

C007Z 

DCX 

= 

C117X 

BOB 

= 

C131B 

BFF 

= 

F004D 

BYA 

= 

C008 

DDF 

= 

0H023F 

BCD 

= 

C131D 

BFG 

= 

F004E 

BZA 

= 

HH053B 

DEA 

= 

C054D 

BCE 

= 

C131E 

BFH 

= 

F004G 

BZB 

= 

CH053C 

DEB 

= 

HC054D 

BCG 

= 

C131X 

BFJ 

= 

F004J 

BZC 

= 

KH053C 

DEC 

= 

TC054D 

BCH 

= 

VC131H 

BHA 

= 

F102A 

CFA 

= 

A001E 

DEX 

= 

C054X. 

BCJ 

= 

T029A 

BHB 

= 

TF102A 

CGA 

= 

0002A 

DEZ 

= 

C054Z 

BCK 

= 

VT029A 

BJA 

= 

F111A 

CQA 

= 

C009A 

- DFC 

= 

CH034C 

BCL 

= 

VT029B 

EJC 

= 

F111C 

DAE 

= 

0H013E 

DFD 

= 

UH034D 

BCM 

= 

VT029B 

EJD 

= 

F111D 

DAG 

= 

0H013G 

DFJ 

= 

UH034J 

BCN 

= 

F004A 

BJE 

= 

F111E 

DAH 

,= 

OHO 13 H 

DHA 

= 

CUBA 

BCP 

= 

VT029C 

BJF 

= 

F-11F 

DC  A 

= 

C047 

DHB 

= 

VC11BA 

BCR 

= 

T029D 

BJG 

= 

RF111A 

DCB 

= 

EC047Q 

DHX 

= 

C11BX 

BCS 

= 

VT029D 

BKA 

= 

F106A 

DCC 

= 

EC047 

DJC 

= 

C124C 

BDB 

= 

U010B 

BKB 

= 

F106B 

DCD 

= 

HC047 

DKA 

= 

TB026 

BDD 

= 

U010D 

BPA 

= 

UD17A 

DCE 

= 

RC047 

DKB 

= 

VB026B 

BFA 

= 

F004A 

BPB 

= 

J017B 

DCF 

= 

TC047 

DKK 

= 

B026K 

L- 
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BFB 

SS 

F004B 

BPC 

* 

U017C 

DCG 

SS 

VC047 

DLA 

SS 

EB066B 

BFC 

= 

RF004B 

BRA 

= 

FB111 

DCH 

= 

C047X 

DLB 

= 

RB066B 

BFD 

s 

F004C 

BXA 

s 

C007A 

DCM 

= 

C117 

DLC 

= 

EB066C 

OLD 

= 

EB066D 

> # 

FLA 

3 

C135A 

GUC 

= 

F101C 

LFR 

SS 

EC121R 

DLB 

= 

FB066E 

FLB 

= 

EC135A 

GUD 

= 

RF101C 

LFX 

= 

C121X 

DMA 

s 

C133A 

FLC 

= 

RC135A 

GUG 

= 

RF101G 

LGA 

- 

C130A 

DMB 

= 

C113B 

FLD 

s 

RC135A 

HGA 

s 

T034 

LGB 

= 

DC130A 

DUA 

= 

S-02D 

FLE 

= 

C135B 

HHA 

s 

CH047 

LGC 

= 

WC130A 

DVA 

= 

C010 

FLF 

= 

WC135B 

JCB 

s 

HH043B 

LGD 

= 

AC130A 

DZB 

= 

QU022B 

FLG 

= 

EC135C 

JCF 

= 

HH043F 

LGE 

= 

RC130A 

ECJ 

= 

F089J 

FLH 

= 

RC135C 

JILA 

= 

C141 

LGH 

= 

C130B 

EVA 

= 

0V10A 

FLJ 

= 

RC135M 

KCA 

SS 

RB057A 

LGJ 

3 

WC130B 

FEA 

= 

B047B 

FXA 

SS 

F015  • 

KCB 

s 

B057B 

LGL 

= 

C130D 

FEB 

= 

TB047B 

GAB 

s 

UH001B 

KCC 

SS 

B057C 

LGN 

= 

C13QE 

FED 

= 

B047E 

GAD 

3 

UH001D 

KCD 

= 

EB057D 

LGP 

DC130E 

FEE 

* 

RB047E 

GAE 

= 

TH001F 

KCE 

= 

B057E 

LGR 

3 

WC130E 

FEG 

3 

WB047E 

GAF 

= 

UH001F 

KCF 

= 

B057G 

LGS 

3 

HC130H 

FEH 

= 

RB047H 

GAH 

s 

UH001H 

KCH 

= 

RB057F 

LGT 

= 

HC130N 

FFD 

= 

WB050D 

GAN 

= 

UH001N 

LCA 

= 

T033A 

LGX 

3 

C130X 

FGA 

s 

B052A 

GBA 

as 

HU016A 

LCB 

= 

DT033A 

LGY 

= 

C130Y 

FGB 

= 

B052B 

GBB 

25 

HU016B 

LCC 

= 

RT033A 

LHA 

3 

C005A 

FGC 

= 

B052C 

GCA 

s 

C142 

LCX 

SS 

T033X 

LJA 

3 

VC006A 

FGD  = B052D 


GEA  = U006 


LGY  = QT033X 


LKA  = QF104 
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FGE 

■ 

B052E 

GJA 

CH02XA 

LFA 

a 

C121A 

LKB 

= 

FX04A 

FGF 

= 

B052F 

GJB 

a 

CH021B 

LFB 

a 

C121C 

LKC 

a 

FX04B 

FGG 

= 

B052G 

GJC 

a 

HH021B 

LFC 

= 

RC121C 

LKD 

= 

FX04C 

FGH 

= 

B052H 

GMA 

= 

U007 

LFD 

= 

EC121D 

LKE 

= 

FX04D 

FHC 

= 

C097E 

GNA 

= 

U004A 

LFF 

a 

EC121T 

LKF 

= 

FX04G 

FIID 

= 

C097D 

GPA 

= 

A037 

LFG 

= 

C121G 

LKG 

= 

RFX04G 

FHG 

= 

KC097G 

GUA 

a 

F101B 

LFH 

a 

EC121H 

LKH 

= 

TFX04G 

FHL 

= 

KC097L 

GUB 

a 

RF101B 

;LFK 

= 

EC121K 

MAD 

a 

A007D 

MEG 

a 

T006G 

RDA 

a 

C119C 

TXA 

a 

T043 

X3A 

a 

AX 

MFA 

= 

T023A 

RDB 

a 

C119g 

WDA 

= 

HH0X9A 

X4A 

a 

UOOXA 

MFB 

a 

T028B 

RDD 

a 

C119J 

WDB 

= 

HH0X9B 

X5A 

a 

B045 

MFD 

= 

*T028D 

RDE 

a 

ACXX9G 

WDD 

= 

UH0X9D 

X6A 

a 

F008X 

MJA 

a 

F086D 

RDF 

= 

AC119K 

XCA 

= 

VCX37A 

17  A 

a 

T002X 

KJB 

• 

F086F 

RDX 

a 

C119K 

XDA 

= 

CX40 

18A 

= 

P002X 

MJC 

a 

RF036F 

reB 

= 

C123B 

XEA 

= 

T038A 

19  A 

a 

E003A 

MJD 

» 

F086F 

REJ 

a 

C123J 

XFA 

a 

T039 

20  A 

a 

AU23A 

MLA 

ss 

F100A 

REK 

a 

C123K 

XFX 

a 

T039X 

21A 

a 

AU24A 

MLC 

s 

F100C 

REY 

a 

C123Y 

XHA 

= 

C046 

22A 

a 

COOXX 

MLD 

= 

F100D 

SCE 

a 

0001E 

i 

XJA 

- 

F005A 

23A 

a 

EC747 

MLF 

= 

F100F 

SCF 

a 

0001F 

XJB 

a 

RF005A 

24A 

a 

MSA 

- 

F051 

SEB 

* 

T037B 

XJC 

a 

F005B 

25A 

a 

C-Xl 

NDA 

* 

F084F 

SFA 

a 

U003A 

XJE 

a 

F005E 

26A 

a 

MH-X5 

NDB 

- 

RF084F 

THB 

a 

CH003B 

XXA 

a 

B058A 

27  A 

a 

F37A/T45 

NEB 

s 

F105B 

THC 

a 

CH003C 

11A 

s 

T04XA 

28  A 

a 

A7 

NED  = 

F105D 

THE 

= 

CH003E 

11D 

S 

T041D 

888 

= 

Other 

NEF  « 

F105F 

THY 

= 

HH003Y 

12B 

S 

A004B 

999 

= 

Common 

NEG  = 

F105G 

Missiles 

• 

ACD  = 

CGM016D 

AHG 

LGM030G 

JBA 

= 

AGM65A 

22A 

PGM043 

ACE  = 

CGM016E 

ADA 

= 

437/BURN 

SBA 

=■ 

MQM013A 

23A 

= 

BQM034A 

ACF  = 

HGM016F 

3MA 

= 

WS96 

SBB 

- 

CGM013B 

23F 

S 

BQM034F 

AEC  = 

LGM025C 

CEA 

= 

HGM025A 

VEA 

s 

DSP 

888 

as 

Other 

AHB  = 

LGM030B 

FBA 

= 

CQM010A 

21A 

s 

PGM017A 

999 

as 

Common 

AHF  = 

LGM030F 

FBB 

s 

CIM010B 

• 

Ship  Systems 

"333” 

Vehicle  Systems 

"444" 

Electronics  & Communications  Systems 


CZA 

S5 

440L 

ZJA 

SS 

474L 

2BA 

= 

427M 

3KA 

SS 

490L 

CPA 

s 

MCGS 

ZKA 

= 

404L 

3AA 

= 

439L 

3 LA 

SS 

493L 

ELA 

= 

441D 

ZMA 

s 

494L 

3BA 

= 

469L 

3LB 

SS 

ZS 

XLA 

s 

414L 

ZNA 

s 

492L 

3CA 

= 

484L 

3LC 

SS 

JA 

XMA 

= 

416P' 

ZRA 

s 

407L 

3DA 

SS 

484N 

3LD 

as 

ZX 

XNA 

s’ 

418L 

1AA 

SS 

416L 

3EA 

as 

486L 

3LE 

s 

ZE 

ZAA 

= 

496L 

1BA 

= 

41 6M 

3FA 

s 

487L 

3LF 

s 

ZU 

ZBA 

s 

412L 

1CA 

SS 

416Q 

3GA 

s 

487M 

3LG 

s 

ZV 

ZEA 

s 

433L 

IDA 

S5 

474N 

3 HA 

SS 

488L 

4 AN 

as 

GPS-T2 

ZFA 

s 

465L 

2AA 

s 

425L 

3JA 

= 

489L 

5AN 

as 

GPQ-76 

ZGA  = 466L 
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General  Support  Systems 
"666" 

Ordnance  Weapons  and.  Munitions 

TT  7 7 7 Tt 


c.  Workload  Breakdown  Structure  Code:  The 


workload  breakdown  structure  code  is  used  to  provide 
further  breakdown  of  the  seven  major  categories  of 
weapons  or  equipment  end  items  for  which  requirements 
may  generate: 


I Aircraft 
A = Airframe 
B = Engine 
C = A/C  Acc/Comp 
D = A/C  Electr/Comm 
E = A/C  Armament 
F = A/C  Supp  Equip 
G = A/C  Other 
III  Ships 

Constant  3333X  ships  Constant  4444X  vehicles 

V Electronic  & Communications  Systems 
A = Sta  Sys/Comp 

B = Mobile  Sys/Comp 
C = Port  Sys/Comp 

VI  General  Purpose  Equip 

Constant  6666X  General  Purpose  Equipment 


II  Missiles 
A = Missile  Frame 
B = Msl  Prop  Sys/Comp 
C = Msl  Acc/Comp 
D = Msl  Supp  & Launch 
E = Msl  Guid  Sys/Comp 
F = Msl  Grd  Comm/Cent 
G = Msl  Other 
IV  Vehicles 
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VII  Ordnance  Weapons  and  Munitions 
Constant  7777X 

NOTE:  Adjustments  to  present  methods  with  respect  to 

Major  Category,  MBS  identification,  and  Structure  Codes 
may  be  required  based  upon  current/ant icipated  A35  Design. 

7.  Fund  Source:  The  fund  source  is  a one  digit 

alphanumeric  code  which  identifies  an  AFLC  customer. 

The  first  digit  of  the  program  control  number  is  also 
the  fund  source. 

8.  AFLC  Customer  Codes:  A three  digit  alpha- 

numeric code  used  in  this  program  to  designate  those 
agencies  that  generate  or  are  projected  to  generate  a 
depot  maintenance  workload  and  whose  funds  will  be  used 
for  direct  cite  or  reimbursement  to  the  Depot  Mainte- 
nance Activity,  Air  Force  Industrial  Fund  (DMA,  AFIF) 

* 

for  their  relationship  to  the  AFLC  customer  codes  are 
currently  being  developed. 

9.  OASD  Customer  Codes:  AFR  66-50  ( DODI  4151.15) 

the  Depot  Maintenance  Support  Programming  System  requires 
alignment  of  workload  requirements/costs  to  office  of 

the  Secretary  of  Defense  Codes.  (See  attachment  2 of 
AFLCR  66-40,  pp  15-16,  for  the  relationship  between 
AFLC  and  OASD  customer  codes)  (2). 

10.  Total  DMIF  Rate:  The  total  DMIF  rate  is  the 

sum  of  the  direct  labor,  direct  materiel,  indirect  materiel, 


indirect/overhead  labor,  other  indirect/overhead,  and 
general  and  administrative  rates  and  represents  the  total 
cost  for  one  direct  product  actual  hour. 

11.  Organic /Contract  Code:  This  code  is  a single 

digit  either  0 or  C.  0 is  for  organic  and  C is  for  con- 
tract . 

12.  Method  of  Accomplishment:  MOA  is  used  in 

this  program  identifies  the  means  by  which  varying 
quantities  of  program  units  supporting  a given  logistics 
program  are  to  be  accomplishe  Code  structure  is  a one- 
digit numeric.  MOA  codes  that  may  be  used  in  this  pro- 
gram are: 

1.  A summary  of  total  program  units  where 
more  than  one  MOA  is  shown. 

2.  The  program  units  to  be  accomplished 
by  the  reporting  organizations,  on  or  off  base,  other 
than  by  TDY. 

3.  The  program  Units  to  be  accomplished  by 
the  reporting  organization  on  TDY. 

4.  The  program  units  to  be  accomplished  by 
a contractor  at  his  facility. 

5.  The  program  units  to  be  accomplished 
by  contract  technical  services. 

6.  The  program  units  to  be  accomplished  by 
an  AFLC  activity  other  than  the  reporting  organization. 
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7.  The  program  units  to  be  accomplished  by 
an  Air  Force  Command  other  than  the  Air  Force  Logistics 
Command. 

8.  The  program  units  to  be  accomplished  by 
governmental  agencies  or  departments  other  than  the 
Air  Force. 


9.  The  program  units  to  be  accomplished  by 
an  AFLC  depot  team  assigned  to  other  than  the  reporting 
organization. 


10.  The  program  units  to  be  accomplished  by 
contractor  personnel  away  from  the  contractor's  facility. 

13.  Facility  Code:  The  Facility  Code  is  used 
to  identify  where  a workload  is  being  or  planned  to  be 
accomplished.  Specific  abbreviations  are  as  follows: 


OC  = Oklahoma  City  ALC 
00  = Ogden  ALC 
SA  = San  Antonio  ALC 
SM  = Sacramento  ALC 
WR  = Warner  Robins  ALC 
AG  = AGMC 


PA  = Contract  Pacific  Area 
AL  = Contract  Atlantic  Area 
CN  = Contract  Other  Areas 
DA  = Department  of.  Army 
DN  = Department  of  Navy 


14.  ALC  Identification  Code:  The  management 

ALC  code  identifies  the  Air  Logistic  Center  that  has  been 
designated  as  the  program  manager  for  a given  system, 
commodity,  or  support  responsibility.  Specific  management 
ALC  abbreviations  are  as  follows: 
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OC  = Oklahoma  City  ALC 
00  = Ogden  ALC 
SA  = San  Antonio  ALC 
SM  = Sacramento  ALC 
WR  = Warner  Robins  ALC 

15.  Draw  Code:  The  Draw  code  is  a one  (1)  digit 

alphabetical  character  used  to  identify  the  type  fund  cite 
(reimbursable  or  direct  cite)  applicable  to  various 
customer  codes  and  Repair  Group  Categories  (RGCs).  The 
Draw  codes  used  are: 

D.  Direct  Cite  from  customer. 

R.  Reimbursable  to  DAF-7. 

A.  Direct  Cite  from  DAF-7  (Direct  Air  Force). 

W.  Direct  Cite  from  DSAA  DAF-10 
(Military  Assistance  Program) . 

The  02  through  05  records  or  Quantity,  Hour,  and 
Dollar  (QHD)  records  contain  the  following  data:  pseudo 

code,  fiscal  year,  RGC , subprogram,  MDS,  WBS,  quantity, 
direct  product  actual  hours  (DPAH),  and  dollars. 

The  record  identifier  (RID)  is  a 6 digit  numeric 
code  which  identifies  header,  QHD,  memo  header,  and  memo 
records.  A RID  has  three  data  elements:  Memo-id,  record- 

type,  and  sequence  number. 

1.  Memo-id:  A record  with  a memo-id  of  00  is  a 

"regular”  DPEMDB  record,  while  records  with  non-zero 
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memo-ids  are  known  as  ’’memo"  DPEMDB  records.  Memo 
records  will  only  occur  when  several  weapon  systems  require 
the  same  pseudo  code.  For  example,  pseudo  code  HAAA  may 
be  needed  on  a F105D,  FB111A,  F111A,  F1000,  and  F111E. 
010100  would  be  an  example  of  the  first  memo  header 
record.  030200  would  be  an  example  of  the  third  memo 
02  or  ALC  requirement  record.  000300  would  be  an 
example  of  a regular  ALC  validated  requirement  record. 

2.  Record-type : Record-type  has  been  previously 

discussed. 

3.  Sequence-number : The  sequence-number  field 


is  not  being  used  at  this  time  so  it  will  always  appear 


' r 


APPENDIX  C* 

DCS/MATERIEL  MANAGEMENT  ORGANIZATION  DIRECTORY 
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DCS/MATERIEL  MANAGEMENT  ORGANIZATIONAL  DIRECTORY 


APPENDIX  D 


DPEM  REQUIREMENTS  PROJECTIONS 
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1 

DPEM  REQUIREMENTS  PROJECTIONS 
METHODS  OF  COMPUTATION 

. AIRCRAFT  - T.O.  00-25-4  PROGRAMMED  DEPOT  MAINTENANCE 
(PDM)  CYCLES  APPLIED  TO  FORCE  STRUCTURE  PLUS  SM 
NEGOTIATIONS 

. MISSILES  - PAST  EXPERIENCE  APPLIED  TO  INVENTORY 
. ENGINES  - AFM  400-1  ACTUARIAL  TECHNIQUE 
. OTHER  MAJOR  ITEMS  - PAST  EXPERIENCE  APPLIED  TO  PRO- 
GRAMMING DATA  AND  NEGOTIATION  WITH  USERS  SPECIAL 
PURPOSE  VEHICLE  REQUIREMENTS  DETERMINED  FROM  T.O. 

36A-1-112  AND  T.O.  36A-1-70,  OTHERS  DETERMINED 

. 

FROM  EQUIPMENT  ITEM  REQUIREMENTS  SYSTEM. 

. EXCHANGEABLES  - RECOVERABLE  CONSUMPTION  ITEM 
REQUIREMENTS  SYSTEM 

. AREA/BASE  SUPPORT  - PAST  D/M  EXPERIENCE  RELATED  TO 


AVAILABLE  PROGRAMMING  DATA  (FORCE  STRUCTURE  AND 
BASES) 


APPENDIX  E 
DPEM  AFLC  FORM  1110 
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. 

DPEM  DEPOT  PURCHASED  EQUIPMENT  MAINTENANCE 
REPORTING  SYSTEMS 

. SYSTEMS  AND  EQUIPMENT  MOD/MAINT  PROGRAM  (G079) 
j . A MECHANIZED  SYSTEM  - AIRCRAFT /MISSILES  ONLY 

. MONTHLY  FOR  CURRENT  PLUS  THREE  OUT  YEARS 
j . DATA  REPORTED  . 

. REQUIREMENT  (ANNUAL) 

. FUNDING  (ANNUAL) 

. INITIATED/COMMITTED/OBLIGATED 
. SCHEDULE  - IN /OUT  (QTR) 

. • DETAIL 

. 'PROGRAM  CONTROL  NUMBER 
. SUBPROGRAM  (FILIAL  (MOD  F 1559) 

. DESCRIPTION  ( PDM) 

. METHOD  OF  ACCOMPLISHMENT 
. QTY,  DPAH , DOLLARS 
. SUMMARY 

. MANAGER 
. COMMAND 

. MODIFICATION  INSTALLATION  SUMMARY 
. MODIFICATION  SCHEDULE  AND  COST  SUMMARY 


APPENDIX  G 

REPORTING  SYSTEM  - G072C 
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DP EM  DEPOT  PURCHASED  EQUIPMENT  MAINTENANCE 
REPORTING  SYSTEMS 

DEPOT  MAINTENANCE  PROGRAM  AND  LONG  RANGE  PLANNING  (G072C) 
. A MECHANIZED  SYSTEM  - ALL  REPAIR  GROUP  CATEGORIES 
. QUARTERLY  FOR  CURRENT  PLUS  FIVE  OUT  YEARS 
. DATA  REPORTED 

. REQUIREMENT  (ANNUAL) 

. FUNDING  (ANNUAL) 

. OBLIGATION /WAR  MOBILIZATION  (ACCUMULATIVE/ANNUAL) 
. WORK  BREAKDOWN  STRUCTURE 
. DETAIL 

. PROGRAM  CONTROL  NUMBER 
. SUBPROGRAM  (F111A) 

. DESCRIPTION  ( PDM) 

. METHOD  OF  ACCOMPLISHMENT 
. QTY,  DPAH,  DOLLARS 
. SUMMARY  (RGC) 

. MANAGER 
. SRA 
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APPENDIX  H 

G072C  REQUIREMENTS  OUTPUT 


G072C  DEPOT  MAINTENANCE  SRA  REPORT  (Headings)  AS  OF  30  JUN  74 
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USAF  - SMALC 


APPENDIX  J 
DP EM  FORM  1515 
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APPENDIX  K 


PROGRAM  PRIORITY  INDEX  CODE 
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APPENDIX  L 

AN  OVERVIEW  OF  MARGINAL  ANALYSIS  (18) 


119 


MARGINAL  ANALYSIS 


L 


The  logic  of  marginal  analysis,  as  applied  to 
the  context  of  this  research,  can  be  simply  described 
in  terms  of  a family  budget.  In  the  domestic  case,  a 
limited  amount  of  money  has  to  cover  expenses  incurred 
by  the  family.  In  allocating  this  budget,  the  family 
man,  almost  subconsciously,  uses  marginal  analysis. 

He  allocates  the  dollars  where  they  will  do  most  good. 
This  is  essentially  the  process  in  current,  manually 
produced,  Air  Force  budgets  where  the  items  are  ranked 
in  order  of  their  need,  usually  the  operational  need. 

In  the  domestic  budget,  it  is  recognized  that  the  second 
item  purchased  will  have  less  value,  or  'utility*,  than 
the  first.  The  third  item  purchased  will  have  less 
utility  than  the  second,  and  so  on.  The  view  point  that 
an  item  costs  "too  much"  is  an  expression  of  belief 
that  the  expected  value  to  be  gained  from  the  item  is 
less  than  other  claims  against  the  household  budget. 

The  application  of  this  marginal  (incremental 
value)  analysis  to  the  Air  Force  repair  of  inventory 
items  can  be  clearly  seen.  The  items  in  shortest  supply 
have  the  greatest  need  for  repair  action  and  thus  the 
greatest  priority.  The  need  for  the  item  can  be  deduced 
from  a number  of  measurement  bases  which  indicate 
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'shortage’  in  supply  of  the  item.  The  level  of  shelf 
stock  at  a depot  is  one  such  simple  measure.  Another 
indicator  of  shortage  is  the  'expected  backorder'  level 
of  an  item,  a measure  of  the  delay  encountered  at  the 
point  of  use  in  obtaining  a replacement  item  from  the 
depot.  If  no  item  is  in  the  depot  stock  or  repair 
cycle,  the  delay  will  equal  the  sum  of  the  time  required 
to  ship  a repairable  unit  to  the  depot,  the  time  required 
to  make  the  item  serviceable,  and  the  time  required  to 
ship  the  item  back  to  the  base  which  needs  it.  As 
items  flow  into  the  depot  repair  cycle,  the  time 
required  for  these  operators  overlaps  and  the  delay 
decreases.  As  the  number  of  items  in  the  repair  cycle 
gets  large,  the  delay  tends  towards  zero  time.  The 
formula  for  computing  the  expected  backorder  of  an  item 
is  as  follows: 

P(3C)  =£(Xi-s)p(xi) 

This  means  that  the  number  of  items  (s)  allocated  to  a 
depot  repair  line  is  subtracted  from  the  different 
possible  demands  (3^  and  this  result  is  multiplied  by 
the  probability  of  that  level  of  demand  P(^cJ,  the  sum 
of  these  computations  for  each  base  (total  n)  equal  the 
total  expected  backorders  for  the  indicated  allocation 
of  stock  to  the  depot  repair  cycle.  Dividing  this  by 
the  number  of  bases  involved  gives  the  average  expected 
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backorder  for  the  particular  item  in  the  system. 

As  mentioned  earlier,  the  marginal  analysis 
approach  to  a requirements  computation  must  allocate 
investment  dollars  to  the  items  being  considered.  The 
basis  for  the  allocation  is  the  impact  on  the  performance 
measure  (e.g.,  expected  backorders)  for  each  item.  For 
each  item  the  effect  on  expected  backorders  of  adding 
one  more  unit  can  be  determined.  The  reduction  in 
backorders  associated  with  having  one  more  unit  in  the 
system  is  divided  by  the  cost  of  the  additional  unit  to 
obtain  a "Reduction  in  the  expected  backorders  per 
dollars  invested”  value.  When  this  value  has  been 
computed  -for  all  items  in  the  system,  allocations  to 
repair  priority  can  be  made  on  the  basis  of  the  item 
offering  the  largest  reduction  in  expected  backorders 
per  dollar.  A new  "marginal  value"  in  terms  of  the 
reduction  in  expected  backorders  per  dollar  for  the 
next  unit  of  the  selected  item  is  computed  and  the 
allocation  process  continues.  At  every  step,  the 
allocation  is  to  the  unit  offering  the  greatest  reduction 
in  expected  backorders  per  dollar. 

The  marginal  analysis  process  so  far  described 
assumes  equal  'essentiality'  among  items,  which  is  not 
the  case  in  reality.  To  cater  for  this,  a sequence  of 
target  support  levels  has  been  established  to  provide 
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the  desired  support  level  to  the  computation.  The 
desired  support  levels  'are  expressed  in  terms  of  the 
'marginal  value'  for  reduction  in  expected  backorders 
per  dollar  for  the  item.  These  values  are  called  the 
System  Shadow  Prices  (SSP)  for  that  item.  Figure  13 
shows  the  system  shadow  prices  and  how  they  relate  to  the 
reduction  in  expected  backorders  for  units  of  an  item. 

The  first  System  Shadow  Price  (SSP)  establishes  the 
minimum  support  level  and  thus  maintains  the  minimum 
number  of  units  for  that  item  for  the  requirements 
computation.  Each  succeeding  System  Shadow  Price  pro- 
vides for  increased  support  for  the  items  up  to  SSP4 
which  sets  the  upper  limit  on  the  number  of  units  to 
be  repaired.  Thus  by  selection  of  an  appropriate  SSP 
level,  a budget  may  reflect  different  preset  support 
levels  for  items. 

HQ  AFLC  studies  (11)  into  the  use  of  marginal 
analysis  have  given  results  which,  in  terms  of  support 
capability  for  a given  dollar  outlay,  show  a markedly 
significant  improvement  over  the  present  D041  Require- 
ment Computation  System  (12).  As  well  as  the  primary 
aim  of  the  model  to  priorities,  (and  therefore  provide 
a validation  basis),  for  funding,  the  model  will  include 
the  facility  for  allowing  user  changes  in  the  budget 
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constraints  or  priorities  during  operation  of  the  budget. 
A singular  budget  figure  has  been  assumed  and  quoted 
in  the  exposition  so  far  but,  depending  on  the  require- 
ments of  the  user,  the  figure  will  be  subtotalled  or 
broken  down  by  ALC,  RGC , or  whatever  sub-division  changes 
are  envisioned  during  operation  of  the  budget. 


APPENDIX  M 

PROGRAM  LISTINGS  FOR  THE  MODEL 


etmas/mc  description*  3n/i:nn,i 


io»»h.»(ac)  ij.jo 

209li:EKT:VP09»u,ADI>*l/MmiS  I 0 72999  PCAAiK.S 

30t:i::iTsii5,,,9ic  _ 

•o*:omoK«iiO!i»f 

_ 509 : C 3B0L1 DECK 

60*iF«firi:C*.W.S,W0K7»/9C»»ll«,9 

TOlIDEKTirlCAIXON  Division;  

• SOI PB35AAU-I0,  ?C«ANK, 

90»en»x*o»sriir  Division,  

100:C3KriSU»AIIOn  SECHOR, 

iiosspecial-kanes, •_ 

iiomoepile  rsaoss, 

; 130IINPUT-OUTPUT  *ECTIO»;  

ihoipile-coktaoi . 

isjvsplect  rnr-xii  assise  ro  *»;  

ISO*.  SELECT  PILE-OUT  A2SX0K  I SI  A3. 

_170:I-O-cOVTB3l.  . 

IBOVAPPLX  STA>DAAD  OH  HIM)  PILE-001. 

• 190:DATA  DIVISION, 

230:riLE  SECTION, 

2io:ro  pile-ih 

i 223UUU  BECOADS  STAHOAIO’. 

333 : 0 1 innEC. 

2A0\0  3 PC-I\PIC  XXXX, 

2S0\0 3 PI-IVPIC  99, 

2C3\33  ASC-I\FXC  X. 
i s;-:,:ic  xmo), 

**>«-?\ptc  *(10i;  ■" 

293V33  »*S-I,  

303  \ 05  FXLlVPXC  x; 

313V  0$  WBSCVfIC  EE,  

323V  05  FXLlVPXC  EE,  

339\03  1X0*1, 

3»OV  05  HEMVPIC  99, 

350V  05  TTPEVPIC  99, 

3S3\  05  PXllvUC  997 

} 370\33  riMEAvPIC  E, 

IS3\33  CC»*I\PIC  XEE. 

390V33  PXLLEAVPIC  XI 12) , 

S00\03  DOLS-IVPIC  9(7), 

•10V33  PXLLEAVPIC  X(6), 

— S23V03  HCODEVPIC  X;  ' 

S30V03  PXLLEAVPIC  xU). 

»»3:F0  PILE-OUT 

»S3vlABEl  9EC3SDS  STANDARD; 

9SSS01  OUTSEC, 

S73V03  PCVFXC  XXXX, 

: ~ 490V03  UBSVPIC  X(5)i 

} S93V03  CUSVPIC  XXX. 

: 500V33  AOC\PIC  X.  

510V33  NOSVPIc  X(10). 

; . 520V33  XSVPIC  X< 10), 

; 530V53  0\PXC  9(7), 

i 590V33  FILLESVPIC  XX  VALUE  SPACES', 

I SS0:93AXXKS.57ORAGE  SEcriOR, 

560:77  IXCTRVFTC  1(1)  “ALUS  0 CCPp-1, 

• 570S77  OtcmVPXC  9(7)  VALUE  0 I0«P-1. 


5*0:77  DISCTPXHC  t(t)», 

590:77  PCTRXPIC  99  VALUE  0 COMP-I-. 

— 600:77  parhrecxptc  x(i2);~  ' 

610:77  OSUBXPXC  19, 

620:77  SU3XPIC  99  VALUE  1 C3HP*1, 

630:01  pc-hold-, 

690X03  ALCXPIC  I’, 

_ 650XB3  AL  VALUES  *0*  *1*  *P*  »»■  -J»; 

660X03  RESTXPXC  XXXi 
670:01  RAICH, 

690X03  RCTRXPIC  9(7)  0CC09S  90  COHP-I-,’ 

690:01  PAR-RECi 
700X02  PpiC  OCCURS  90, 

710X03  PrtXPlC  99.  

720x03  riUEaxPic  x. 

730x03  PWBSXPIC  XX, 

790X03  riLLE9\pIc  X,  ~ 

750X0?  PCUSXPIC  XXX, 

760X03  rXjLERXPIC  X,  ‘ ' ' . 

_ 770x03  PPXOXPIC  99,  

790:P9OCIOUPE  OXVISIOH, 

790:51X91-0,  _ 

*oo\op£h  input  eile-ir  output  me-out, 
910XROVB  zero  to  hatch, 

920 : P A9R-5‘, 

930XACCEPT  PARHREC, 

“ 9 90x0  r pabhkec  « spaces 
950X30  TO  9EAO-13, 

960XA3D  1 TO  PcH,  *"  ‘ 

S70XRJVK  PCTR  TO  OSU 9, 

990  \0X5TLAT  *JA«A“PTER  * 3509  * — * PARiIRbC, 
990XR0VE  PARHREC  TO  PfEC  (PCTR)’. 

~ 900X30  TO  PaRH-5; 

• 910: READ- 10, 

920XREA0  riLE-XH  AT  END  30  TO  END-pOi 
V30X50VE  PC-X  TO  PC-HOla, 

990XA00  1 TO  IHcTR , 

953XTT  KOT  AL  SO  TO  READ-10. 

960XX E HER  • 0 A90  RCCDE  » *1-''30  TO  READ-1$7 
970:09ECA-11, 

960xxr  prr  (susi  « zero  so  to  p.n; 

990XIE  PfT  (SUB)  HOT  • ET-I  00  TO  T=1f. 

iooo»p*ii;  ■ * 

1010XIP  ?UBS  (SUB)  • EtRO  80  TO  P-12, 

— i020\xr  p«bs  (sun  rot  « hbsc  3o  to  p-is; 

1030:p-12, 

1090XIP  POOS  (SUB)  • EERO  50  TO  P-13', 

13S3XIE  ECUS  (SU3)  ROT  » CC5-I  30  TO  P-13-, 
1060:P-13‘, 

1070XIE  PRID  (SUB)  • EERO  60  TO  P919, 

10B3XIP  PRID  (SU9)  HOT  • TXPE  30  TO  P-15; 

1090:P-19. 

1103X7OVE  PC-I  TO  PC  HOVE  RDS-I  TO  NO*;  

1110X10VE  CH5-I  TO  CDS, 

1120X10VE  KS-X  TO  XS,  ' " ■ 

1 1 3DX10VE  SSC-I  TO  ROC. 

1190X10VE  9BS-I  TO  KBS', 

11S0XPEREORH  REAO-10, 

1160XIP  TYPE  NOT  » 2 00  TO  REAO-IOi 
1170X10VE  OOLS-I  TO  D,  


11I0M00  1 TO  OTCTI. 

1190VA90  1 TO  HCT*  (SU«j; 

120OV1OVB  1 TO  SUB, 

1210\U*lTE  OUTBTC,  . _ 

1220V3O  TO  mo-10, 

1233:  P-15.  

mONkSB  1 TO  SUB. 

._J2S9  \IT  SOB  > Per*  *0»*_J...3_S9B  SO..TO.  BI3D-.10, 

126D\30  TO  CHECK-11, 

1270SEPD-90.  _ ...  

12B0M3VE  ZBCTB  TO  DISCI*, 

1290\9ISPL*T  *KO.  Of  PECOHDS  *1*0  ■ " DZSCT*'. 

1300\SOVE  OTCT*  TO  OISCI*. 

1310\3XSP1.»T  "SO.  Of  !UIC#E*J»_T  DI»Cl*. 1 

1320\10VE  1 TO  SUB, 

1330: ror*i«9i,  

13»0\10VE  SUB  TO  DSUB, 

13SOVOVE  SOTS  (SUB)  TO  DISOTP; 

13BO\OTSPI*I  -HO.  OP  P»ICBIS  fO»  PAHNBTE*  • OSUB 

1370\*  » ' DISCTD , ; 

13«3\kOD  1 TO  SUB, 

1393SIP  SUB  HOT  > PCT*  53  TO  IOTAI-S1,  

1*00\:t.3SE  PILE-IK  PIlfOUT, 

iu iovstop  tor,  _ _ _ _ 

1*20$  t IMD JOB 
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CA>Ai3o/rxLz  description.  on/pcall'.s 


ioppn.riaci 

20»:iOENT:WP3564.ADDRL/hILLIS  I D 72498  PCALL.S 

33*:iIflITS1  1S,,,9K  _ _ _ 

40s:oPrxontNOiUP 

S39:c3BOL:OIIK  

B3*:PRNrL:C*,N,S,WORKIl/PCA£li(j 

toiioertification  division; 

BOlPROGRAn-ID,  PCALL, 

! 9o:EK*i»oni«csr  division,  _ _ 

, 100IC3KPI3UPAIION  5CCII31I, 

ii3:special-naces, 

' 123VC3NPILE  errors', 

laosniE-coNiBoi,  _ 

i uovselect  ikfilk  assign  to  u; 

153VSELECT  JKL.r ILE  assign  to  As, 

•sovselect  otriLE  assign  to  bb; 

17'j:I-O-COKTR0L, 

i bdva  pplx  standard  on  ismE  jri-riLE  oimiT 

190:3ATA  DIVISION, 

JOOtrilE  SECTION, 

, 21 3*  P3  INTIIE 

, 223\t.ABSl  RECORDS  STXNDAIDJ  *' 

• • 230:31  IN R EC , 

I 2U3\33  PIIIERNPlc  X(*2J, 

233:r3  oTriiE 

253VLABEL  RECORDS  STANDARD  ^ •'*  " 

273:31  OTREC, 

233V33  riLLERVPIC  X(36), 

ssoiro  Jiii*: r:t 

JOOUASEl  RECORDS  STANDARD; 

310:31  JKl-REC. 

323V33  riLLERvPlC  X( 42) , 

333:N3RXIM3-ST0f AGS  SECTION. 

343:77  INCTRVPIC  9(7)  VALUE  0 C0r9-i; 

• * 353*77  JXL-CTRVPIC  9(7)  VALUE  3 CONP-1, 

•'“353:77  0TCTR\PTC  9(7)  VALUE  0 eSEP-i; 

373(77  DISCTRVPIC  1(5)9. 

393:77  SI'RISPIC  9(7)  VALUE  1 C37P»1‘.  * * 

, 390:77  SUN2VPIC  9(7)  VALUE  1 COtlP.li 

400:77  KONTCHVPIC  9(7)  VALUE  0 C9S»»V, 

413:01  REC-IN, 

— »20\03  PC-I‘.PIC  xfov; 

S33N03  NBS-I. 

440V  03  flLLVPIC  s;  --  - - 

450V  05  XBSC-IVPIC  XX', 

463\  03  rriLVPIC  XX,  

470V33  CUS-IVPIC  XXX, 

(•— 453V03  RGC-IVPIC  X, 

490V33  .3DS-IVPIC  X(10)i 

503V33  rillERVPIC  X(101.  

. S10V03  D-IVPIC  9(7), 

! 323V33  riLLERVPIC  XX. i 

, 533:31  BEC-OT, 

i — 543V03  PCVPIC  X(4H 

| 5S0V03  NBSVPIC  X ( 5)  , 

55GV03  CUSVPIC  xxx;  ' — ' ~ * 

37DV03  RGCVPIC  X, 
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5*0X33  HDSXPIC  ((10). 

590X03  DXPIC  9(7), 

600x33  PPICXPIC  XX, 

»io\03  pillerxpic  x(»)  v»ioe  spices'.  

623:01  71, 

633x03  rziL£*\PZC  *(JO)  VALUE  

6#o\*xr»»NGDxrDi>r'imcr.»PiiASSTssTT*, 

_ 6S0:0i  cus-t  PEsrriwes  :i,  

660X03  CVSCC0e\PIC  XXX  OCCURS  10. 

670:01  72  , 

663x03  riLLERXPIC  X(20)  VALUE 

690X"2»3C8f3JDHlClSNJI'IxS*;  

700:01  WBSC-T  REDidNE*  72'. 

710\03  WBSCODEXPIC  XX  OCCURS  tOi  

720:01  T3, 

730\03  riLLIXPIC  X(20)  VALUE  

7»3X" 00003 100300000000200*; 

740\0  3 PILL2XPIC  X ( 20 ) VaLue  _ 

760\n 0000 29 260000000000 00", 

770X03  riLL3\PTC  X(20)  VALUE  . ^ 

760\"000809  000000  1000  1 100"','  . 

790X33  7ILL9XPIC  X(20)  VALUE  _ 

»00x"00i000300000000000a04"; 

*10X03  fILL5\P:C  XCO)  VALUE  _ 

62O\"3O0G0330001LOOOOOO0O"; 

*33X33  7IIL5XPIC  X(20)  VALUE 

~ »40X*26272a00000030C02900*; 

150X33  7I1L7XPIC  1(10)  VALUE  _ 

»60X*  15  ’6  17  30  1*000000 1900*'.' 

•70X03  7TLL3XPIC  X(20)  VALUE 
660X* 1213OO000O0COCC0OOOO", 

*93X03  riLLSXPIC  «(2U)  VALUE 
930X"2«212200000023000003"; 

910X33  rilLIOXPIC  X ( 20 ) VALUE  

920X"3030000030CC06070000"« 

930:01  7 A S RICEPI N E*  Tj, 

940X33  VILLER  OCCURS  10, 

953X  05  PFIXPIC  XX  OCCURS  10, 

“ 9*3:01  oist-iab, 

973X03  CCISTXPIC  9(7)  OCCURS  13  COlP-li 
983X03  U0IS7XPIC  9(7|  OCCURS  10  COIR-1. 

990)01  ROC-TEST.  _ 

1000X33  RSC-TSXPIC  E, 

1310X3*  EXCH  VALUES  ARE  «S"  "X"  "fi 

1023 : PISCES '-RE  CIVISIOe; 

1030 : START-0, 

1040X0PER  INPUT  INfILE  OUTPUT  SKI-PILE  OTPILE’, 
1050X10VE  TIRO  TO  OIST-TaB’, 

1063)SEAO-10, 

107CXREAD  INPILE  AT  END  SO  TO  END-93, 

10*0XSOVE  INREC  TO  REC-I*; 

1090XADU  1 TO  INCTR, 

IIOOXSOVE  R3C-I  TO  RCC-TS, 
moxtp  EXCH  SO  TO  WRITE-50, 

1123::U5-CH/i-C3. 

1 1 30X (P  CUS.I  • CUSCOuE  (*U*1) 

11AOXAOO  1 TO  COIST  (SUB It 
1150X20  TO  WBS-CKK-30, 

1160XA0D  1 TO  SUB  1 • 

llTOXtr  SUB1  < 11  to  TO  CUS-CNK-20, 
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1I0\*00  1 TO  HORTCH, 

190\10VE  1 TO  SUB1  SUS2j 

200\50  TO  *E»D-10, 

21O(HBS-CHK-30.  

223\If  WBSC-I  • JBSCODE  (SUB2) 

233\*DO  1 TO  HOIST  (SU»2>  

2k0\:o  to  novE>«0, 

2S0MBD  1 TO  SUB2,  

2»0\If  SU82  < 11  50  TO  HBS-ChEilOl 

270\fcDD  1 TO  SOhTCH.  _ , 

2B3 \10VE  1 TO  SU31  SBB2; 

290\SO  TO  9EHD-10,  _ 

300:iOVE-UO.  ■'  ~ 

310V10VI  9*1  (SCB2  SBB1)  TO  PPIC;  

320\13»C  9C-I  TO  PC  MOVE  HBS-I  TO  KBS, 

330\*.3VE  CUS-I  TO  CUS  SOVE  nos. I TO  fios;  

3bo\move  »sc-i  to  aoc, 

3S3M3VE  D-I  TO  0,  _ 

36C\109  1 TO  0TCT9, 

37j\H»ITE  OT»EC  9*0.1  HEC-0 f. ‘ 

3B0\1OVE  1 TO  SCB1  SUB2. 

390\50  TO  IEA0-10,  _ _ 

«oo:  v* ite-50, 

»13\»0D  1 TO  JM.-CT*.  

423\v*ITE.  JKl-REC  r*01  REC-IlO 

»33V:o  TO  REEO^IO, 

ii«0:  ehd-90, 

#so\aispi»r  * •;  

usomove  hct*  to  oisct*, 

-ao.  or  Presets  mo  « * d*sct»; 

.v*j.-tp  — risers. 

»93\3I3Pl»I  "10,  09  JKt,  RECOfOS  WRtTTEI  « * MSCtt. 

J03\13VE  OTCT*  TO  OISCT*.  ’ 

513\0TSPL*T  "SO,  09  OKtl  *EC0»0S  WRI TTE1  ■ • OISCT*. 

S23\10VE  10RTCH  TO  OISCT*’. 

S33\3IS?L*T  "10.  09  N0f-.1*IChSS  » ■ DISCT*. 

SU3\3I3PL*I  * *.  ~ 

SJ3V3t*9l»I  "OISTPibUTiOH  09  IBS  *10  COS*’.  * 

3«3\13VE  1 TO  SCSI  SUBi’. 

ST31301P-95. 

s93\Mo*i  eels;  (sbbi)  to  bisct*. 

S9S\3ISPL*I  "10.  or  HATCHES  911  • Ti'SCOOr  (SCSI)  • ■ • 
»03\*OO  1 TO  SUS1. 

B13MP  SUI1  < 11  so  TO  0UK9*9S; 

S23V3ISFIAI  • •;  : 

•l3t3anr-96. 

6«0\13VE  HOIST  (SUB2)  TO  OISCT*.’."'  

•SOVOISPLAI  "HO.  09  ketches  >3*  • HESCODE  (SUB2)  * • * 
663M00  1 TO  SUB2. 

BT0M9  SUB2  < 11  00  TO  0U1P-9*; 

«B3\:tos£  unit  jxt-ms  sirm; 

B90\STOP  sub. 

703$ JEUOJOB  * “ 
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CkTUOO/rZlZ  Dts CAJPTIO*-  ko«kk/pcra*k,i 


10»«t1,*<AC)  t,8.  16»\, 12,30 

20*:IPK4T:vP0964,AD2RL/Ht.I,IS  H 0 72498  rciAXK.lt 

3os:ii«i?s:  is,,.?* 

»0S:opTxcK:c03ot,!'oMAr  

so$:SELrcT:wop*:i/rc*ASK,o 

_ 60*: EXECUTE 

7o»:iir.iTs:  is,,,2K 

ta$:rxi;;Ai,,Ais.OL  

9o* : taps  :aa.xibd,,  this,,  mien 

ioo*ioata:i*  

110*75.28.000.01 

120*75, DC, 000, QJ I 

130*75,82,000.01 

1*0*75,80,000,01  - 

150*75, oh, 000, 01 

160*75, LC. 000. 01  

170*75,10,000,01 

_ -180*75, St, 000,0.1 : 

190*75, PE, 000, 01 

200*75, XJ, 000.01  

210* 

22CsJPPTIOK:cOBOt, *011*9  ..  

230SlSEtIC7lKOSX*/PCAtS.,0 

_ 2U0SIEXECUTE 

250Stt.ir.ITSt  15...2K 

260Stri5s:AA,AiP,5L  

P70*IP»rrt : RS.fc',  S,  k’OAHH/O.IEI 

28ust?3.':ri:.\s,.,s,woA*H7ixoH  j _ 

iyi/SiOfuOr.litSr  ' JKAr 

300StSElrc7:*0»5A/l.:STy2L3 

310SttXECUTE 

J20*ttIKITS:*SK  

33001000 

340*ir»r,n.io7,i,s,408KH/o*£:  

3So*tsrsoot«o* 

_J60*JtXB)7Oa 


■■I 
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CAtAioo/mx  descriptions  on/rccon».s 


00*'"0*«n#  1(AC)S,8,  161V,  12.33 

0020*:IDENT:Wp;969,ADDRl/><IlEIS  H D 72»9*  PCCOSP.S 
0030*sur.l?s:i5,,,9ic 

0090*:OP7ION:NOnAP  . ~ 

OOSOs:coboe:deck 

oosos.'PasrLic^.w.s.woBKj/pciosp.o 

007c  ilDPCTiriCATIOJi  DIVISION, 

008CJPROGPa“-ID.  PccOKP,  

0090:EXVIPON'Rr!»T  DIVISION'. 

OlOOlCGRriGURATION  SECTION.  

OHOISPECIAE-KASES, 

— 0i20\co«pii«  errors. 

0i3o:ispyT-oUT?ui  section. 

01»0«PllE-C0NTRCE.  

0150XSE1  C7  0J1EIPI1E  ASSI5N  T3  U, 

0160XSSEECT  EXCHTILE  ASSIS*  T3  AS. 

0170\SEl'CT  3TCDEI  ASSUn  T3  SA. 

_ oisoxseieci  otexcs.  tui;i  :mi. 

0190SI-n-C0f'TACE, 

0200XAPPLX  STAEDARD  on  3Ktirits  iXcN|>IIe  OTO.Igl  OTsXch, 
02'o:cata  division, 

022C (FILE  SECTION,  I 

0230«ro  OBEIPILE 


— 029CXLABZL  PECOBOS  STaKOaRO 


027o:po  xxcHrnx 

oiscxlate:  ’ecords  !Txm»e. 

079OS01  E»c“*rc, 

. 03C0X0 3 miERXPIC-JUJU-L. 

03'OiTS  OTOKtl 

0320XLA3EL  RECORDS  STANOaRJ, 

0330:01  otorec. 

03*0X03  rjELESSPlC  X(421,  _ 

0350:rD  07EXCH 

0340XLABEL  R ECO  R D5_  STAN  OA.RD, 

037o:oi  oTT-Pte. 

0380X03  PieEERXPjC  X<92», 

039?iwe»Rr.vs-«ToRASE  section,. 

0900:77  IncNTXPIC  9(7)  XAOUf  3 COHP-1. 

o»io:/7  otcrtvpic  9(7)  valuz  i co«p*i. 

0U2PI77  DISCNTNPXC  ?(«)•, 

0*30:01  HOIB-Onn. 

OU90\03  CUS-HONPIC  XXX, 

0*50X03  WBS-HO. 

o«40\  os  rmvpic  x.  

0870V  05  V18SC-N0XPXC  XX, 

,_0080X  05  ruiVPIC  XX. 

0«*0\03  PC-NOXPIC  X(9). 

_ 05CCV03  mt\»IC  X(22),  

0510X03  D-KoXPIC  9(7). 

0520X03  PTUXPIC  X. 

0530:01  HOiD-rXCH. 

0590X03  CHS-HrXPIC_XXX. 

055 0\C3  ASS-HT. 

058ox  os  rrtLxnc  x,  

0570X  05  VRSC-KEXPIC  XX, 


* 


r 
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05*0\  OS  rniAHC  XX,  — — - — - 

054P\03  PC-HE\PIC  X(»). 

0boo\o j niisrzc  z < 22 ) . 

06'0\93  D-NEVPIC  9(7). 

0620N0J  riltAPIC  X.  - - 

063010'  OKREC. 

069CV03  cus-ia\PXe  xxx.  . - 

0650\03  ubs-Io. 

Q6to\  os  r:u\ii(  x. 

067o\  os  wesc-rovpic  xx, 

0680\  os  riuAric  xx.  

06«o\o3  pc-io\p:c  x(«), 

0700\03  T ZLL\tZC  X ( 22) . 

071C\03  D-IOVPIC  9(7), 

— 0720\0J  ritlAPlC  X. 

073010'  (I3EC, 

0790V03  CHS-IE\PIC  xxx,  

075U\03  M3S-IP, 

0760\  05  PIllXPIC  X,  

0770N  OS  UBSC-IEVPIC  XX, 

— 0780\  - CS  j'ILl\»:c  XX. 

07U0\03  pc-ie\?:c  X C u ) . 

0B00\C3  TIlJAPlC  X ( 22) , 

omo\o3  d-:e\?ic  9(7), 

os2o\o3  tiliapic  x.  - 

083o:procedup.e  division. 

...08U0SSIABT-J,.  . 

OR5CAOPZN  INPUT  OrsiriLt  OUTPUT  OTOflEt, 

oaeovoprx  input  u:km:e  output  otexch.  ..  ... 

087C:pEAD-'0. 

0880\«EAD  OVETTHE  »T  E«*>  ADD  1 TO  OTC??  

0890\write  ptorec  tson  hoid-onei 

__W9UU\GC  TO  E S S - 2 

091C\ADO  1 :o  IXCNT. 

o?2C amove  orEip.r:  to  omRec,  

0930\ir  INCUT  » 1 HOVE  OMREC  TO  HOID-OMBE 

0940NGO  TO  PEAD-10,  

09SO\ir  PC-IO  » PC-KO  AND  WSSC-IO  ■ WBSCpHO 

0960NAN0  CUS-IO  « CUS-hO  ADD.  9-10  TO  D-HO 

0970VGO  TO  READ-10. 

096C\WRITE  PTOREC  TROD  N0LD-01EI,  

0990VADP  1 TO  OTCNT. 

lOOOAMOVE  07RTC  TO  KOlD"OMEt«  ..  _ 

*.OiO\GO  TO  READ-10, 

1020( END- 2U. 

1030NDISPIAT  • ", 

10UO\«!OVI  jncvT  TO  9ISC«T.  

10S0\CZSP],AY  "NO.  OP  Or.‘I  RECORDS  READ  ■ * DUCK!. 
1060\HOVE  OTCNT  TO  DXSCNi; 

io7o\di:peat  "no,  or  coipressed  omei  written  - • dischT. 

10BG\MZSPLAT  " 

i090\KOVE  0 To  lACllT  OICrT, 

iioo:read-30,  __  

1110 \R BAD  ZXCHTI1E  AT  ENo  WRITE  OTeREC  rROM  HOID-EXCK 

1 120NADD  1 TO  OTCNT  GO  To  END-No,  

1 130VA05  1 TO  I .VC  NT. 

11U0\I*0VE  EXCHREC  TO  EXREC,  

IlSoMT  INCNT  ■ 1 MOVE  EXREC  TO  H01D-EXCH  " 

1160\00  TO  READ-30,  

1170MP  pC-IP  » PC-KE  AND  VBSE-IE  ■ WBSC-HE 


f 
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1 tIONAMD  cus-lt  ■ CUS-HE  IDS  O-IE  10  D-KI  — = 

1.190\60  TO  READ-30. 

j.  1200WRITE  OTERIC  r»OH  HOID-EXCK. 

12<0\ADD  1 TO  OTCST. 

i:20\N0VE  EXREC  TO  K01D»EXCH,  

12JOSCO  TO  BEAD-30. 

I2uo:exo~»».  

i2So\hove  isc>ii  to  oiscm. 

_ i260\oismr  "so.  or  e-:h  records  read  _•  * discs*. 

IRTOMIOVE  oTCVT  TO  uses;. 

12ro\dishat  "ko.  or  coifressed  etch  records  wriitis  ■ * disc*!, 

i290\ciosr  ORfiriLt  otore:  £XOHrnE  otexck. 

1300XST0P  RUS,  .....  

13io*:emdjo» 


cmioo/me  oEsemTxos-  «o«kh/pccoiip.» 


10««K.mC) 

2ns:ln*.sT!— reij»y  tn^i./iTii.;»  K D 72096  PCCOHP.I 

30S:lir.ITS:  1S,,,9K 

AOirOPXios'iiOaot.KorAP  

sos: select: wop an/pccoup.o 

SOS : EXECUTE  

7os:likits:i5,,,ik 

S0S:PH.,'.rj.:AA,S,S,MOPKN/3HEI  

»os:Psnn.:A8#p,  s,  wORxii/tx£H 

ioos:file:sa,sis,2i,  — 1 

110$l«LE:38,B2S,2l 

12CS:UIILITt 

i30siruTii:cc,oo,copr/if/ 

iuos:ruTii:Et.rr»copr/ip/  

i5os:riLi:cc,sip,2L 

i60s:pRrrL:to,w,st'.-oans/osix  

i7cs:»UE:rT,e2s,2i. 

,Bi$iPR“n,:rr.v.s.>:cRKa/sxcH 

190$ tOPTIOKtrCB, SOSA P 

200SSS£LECT:wOitK.,f/LISTW,3-  ■ _ 

2ios:execute 

220$tLXEXTSI*5K  ..  . 

2300200 

— 20  0$  SPB.1PI,:07,H.S,W0Slt*/O9XX 

250$iR£10TEI06,AC 

260$ 1 Etf DJ03-  


CAmoO/rilZ  DESCRIPTION-  0«'ExCH01,s 


; lONNH.RIAC)  :,8, '5)V. 12.30 

20S:IDENT : UP9964, AD0SL/8ILLXS  H B 72U98  EXCH01.S  - 

3o*:l:mts:  iS,,.vr 

40$:0ptio»:nomap  _ 

50s:cobol:beck 

..  to$;p*!irL:c*,w.s,wo8K!*/£x:aoi,o 

70:iBEKTiriCATION  DIVISION. 

sojprograe-td.  exchoi.  I 

90:ENVIRON'rNT  BI VISION , 

1O0:CONFIGURATION  SECTIOltl  

110:SPECIAL-NAHES. 

12CVC0MPILE  ERRORS, 

130:INPUT-0UTPUT  SECTION, 

mo:rm-co!’TroL.  

isovselect  riiE-.  i assiJK  to  ar, 

i60\snrcT  riiE-ExcH  assign  to  as. 

170VSELECT  OTTUE  ASSIGN  TO  B8, 

18Q:I-0-C0i.'TEOl. 

190VAPPLT  STAN BARB  ON  rtlE-01  TILE-EXCH  OTPIEE, 

. 200:baia  bivision.  ..  . 

210:PIIE  section, 

220:TB  TILE-01  — 

, 230VLABEL  RECORDS  STANBARB, 

I-  _2«0:  ’ PEC-01,. , 

2SC\  3 rillERVPIC  X(23<*1, 

260  : PB  ,'IIE-EXCK  . 

27GVIABEL  RECORDS  STANDARD, 

2S0:  . 1 REC-EXCH.  . 

2«n\  3 Ptm.ERVPIC  XC»2), 

_300:ro  oiriiE 

310VLABEI  RECORDS  STANDARD, 

320:’  i otric.  ..  _ ... : 

330  V 3 PIllEPVPrC  X(42), 

340;NOPKING-STORAGE  SECTION,  

, 350 1 77  CNT-0 1\PIC  9(7)  VALUE  0 CONP-1. 

360:77  CNT-EXCH\PIC  9(7|  VALUE  • COSP-1. 

370:77  CKT-KO“ICK-ljtCH\?IC  3(7)  VALUE  0 CONP-1, 

38C : 77  OTCNTVPIC  9(7)  VALUE  0 COUP-1,  

* ' 390:77  DISCNIVPIC  1(6)9, 

400:'  i i-oi.  ...  

410\  3 riLL  ER \PIC  X ( 4 ) , 

420V  3 rsc-iv?ie  HU). 

430V  3 rillERVPIC  X ( 9 ) • 

440\  3 HMC-IVPIC  XX,  

450V  3 riLLERVPIC  X(185|, 

460\  3 ITfrlECVpiC  XX,  

; 470V-  3 rinrRVPIC  X ( 28  ) « 

4*0:'.  1 EXREC, 

• 490V  3 rilL-RVPIC  X ( 23 ) , 

500\  3 rsC-EXVPIC  X ( 4 ) , 

510V  3 PILLERVPIC  X. 

j S20\  3 PEC-f X\PIC  XX,  

, I 530V3  PILLERVPIC  X(3). 

_ SuOV  3 B-EXVPIC  9(7), 

l 550V  3 IECVPIC  XX. 

j 560S'  1 HOLB-REC,  _ 

»70\  3 PILLERVPIC  X ( 23) , 


f 


5B0V-3  PSC\PIC  X(»).  — --  — 

590\  3 riLLSR\PIC  X. 

»oo\  3 rnc\pic  xx. 

010V  3 riLLER\PIC  X(10), 

620\  3 PRl\PIC  XX.  ...  . . 

S30:PR0eSDURt  Division. 

0»O:start-o. 

05ONOPEN  INPUT  PILE-01  HIE-EXCH  OUTPUT  OTPILB. 
66 0;iH»-U  . • 


670\READ  PlLE-EXCH  AT  HD  CO  TO  END-90, 

680\ADD  1 70  CRT-EXCH.  

09osr.ovt  rec-exch  to  exrec, 

700:reao-2o.  .... 

7 10\8£AD  PJLE-)1  AT  END  50  TO  END-ChECR, 

720\A00  1 10. CHI-01. 

73CV10VS  Rrc-Ol  to  I-C1, 

7#o\ir  rsc-r  • rsc-cx  a*o  kxc-z.  » nnc-ex  

7so\novr  itemec  to  iec 

T0O\f1OVE  EXREC  TO  HOLD-RZC  

770\WRITE  CTREC  PROM  exrec 
_ 76J\AD0  1 TO  OTCNT— 


79C\GO  TO  CONPAR-1  0. 

BOCNADD  1 TO  CNT-NON.ICK»EXGH,  . 

B 10\00  TO  READ-20. 

820JEND-CHECK. 

830\DISFLAY  TSC/HKC  HOT  in  D'POT  OB..,*  TSC-XX 

. 6U0\DISPLAY  “F.XCH  RECQR5._«.  *-  CX«IC, 

SS(APERrOR,\  R SAD- 1 . . 

860\GO  TO  END-CKECK.  ...  

070 : END-90 , 

A»r.\nnvr  CNT-01  TO  DISCNTl 

»90\DISPLAT  “NO.  or  01  RECORDS  read  • " BXSCST,- 
90C\HOVP  CST-EXOM  TO  DISCS!, 


Hnc-ix, 


910\DISPLAI  “NO.  or  EXCN  records  read  ■ 

920\(10VE  CST-SOETCH-KXCN  TO  OISCNT, 

930SDISPLAI  "NO.  or  NON-HATCH  01  RECORDS  ■ 
940M1OVS  OTCNT  TO  DXSCNf, 

950\DISrLAT  “no.  or  RECORDS  WRITTEN  ■ " DISCrT. 

960NCL0SE  rllE-OI.ElLE-exCH.  OirtLE, 

970\ST0P  RUN. 

9B0:CCKPAR-100,  

990\PEpr  ODfi  READ-1  , 

iooo\ir  rsc-Ex  • rsc  ano  hnc-s*  ■ nnc . 

1010\H0VE  PRI  TO  lie 

1020\«OVE  LXRPC  TO  HOLD  *RCC 

1030\WSIIE  1TR5C  rson  exrec 

10“0\ADD  1 TO  OTCNT  . _.  

1050V50  TO  CO.SPAR-100, 

1060\GO  TO  READ-20,  

io70s:endjos 


discht. 

DISCNT, ‘ 


cmtoa/mt  description-  norin/sxcmoi;i 


i 

i 


i 


lORRN.RUCl  

23$:IOENT:B?0969,*OPRl./NIllIS  9 0 72998  EXcNOl.R 

J0S;iiniT5M5,,.9K _ 

83$:®1X?tNOECX 

_ sossojsh  

60:S3RT«IN3UT,,7 

70iriEiD:(ci,:22,cio,c9i  __ . . 

S9ISE3: (A1jA3> 

93irUca:ll!OUT.*»,2  . . ; 

100SEND 

3 1 os : ex  scute ; 

120$:iI.7ITS:1,,,1K 

130$:P»rtF!.:SX,R,S,HORKII/EXCH  ; 

i40$:rxtz:si,siR,iR 

1J3SirilEIS2,S2R,1R  _ _ 

160$:ritE:S3,S3R,1* 

_ 173$:riLE:SI.X1S.1t , 

i89$::n*p:XBECK 

I90:s30sn  ■ 

230:S3PT:iNOUr,,39 

213:r:EL3:  (C2,C2,Cll,C9,C2»  

223:SEa:(»2.I3,*5) 

23  3 : PICK! SELECT, (2), (-4H 0C1 

2U3ir:iCB;IN3lT,«,,2 

253:END  

260$ I EXECUTE 

270isiv“.:r5:i5;..2«: 



293$:iS32:P:!.t  D 0 9 0 1 USES  7i9f9,  72919,  79766 

300$: 1S32 -.ViV........ 

310$:HPi:SX,X103, ,7196b, ,00801  _ _ 

320$JfIlElS1,31R,  100a  ' ' ' 

335$:FI1E:S2,S2R,100R  _ 

3ll3$«ribElS3,S3R,100« 

353$iriLEIS4,59E,100a 

360s:fr’-E:s5,S5R,iooa 

370$:7ILE:S6,56P,1008  

383$:r>PElSZ,<2r3,, 72955, ,ExC 1IXPZ/»INS 

393$:3PTI0K:C)3OL,NOKXP  

#00$:SEtECT:N3gK»/EXcH01,0  *• 

#io$:ex*cute  . 

" »23$stlfilis:  15;, ,2k 

»30$:r*?E:»X,X20D,, 72955, ,El01T»PE/»IS0  _ 

»»0$irilE»X3,»1R, It 
»53s:PinrLIBB,H,S,N0RXN/EXCH 
460$ : ESP JOB 


CAtALOG/flL*  DESCRIITIO»-  OM/'EXCK12,S 


10*»H,I(AC)  : , 8,  16)\, 12, 39 

20S:IDEKT:WP0964,A&DRL/8XLLIS  H D 7249*  EXCH12.*- 

3os:iir.iTs:is»,,9x 

«o$:optiom:hO!1*p  ...  .. 

SO* : COBOL: CECX 

to* :PRnr l :c*.w,s, works/ excx 12,0 

7o:iB*sTiric»Tio(i  omstos, 

ao:rhoG?xr-ro.  exck  12.  ...  

9o:tNviPon»rKT  Division, 

lOO.-Co.vriGl'RATIOJi  JICTHli  — 

110:S?ECXAl-tix:iES. 

. mvco.spiir  errors. 

130:IkP'!T-oUTPUT  SECTXOS, 

uoiTile-costsol.  - 

150\5TLECT  rilE-12  XSSI3N  TO  XX. 

160\5xlICT  rilE-EXCH  XSSISR  to  x».  

nossrircT  otriLS  xssigs  to  s», 

_ 1»y:i-0-C0!iTSOL. 

190\APPlr  JTXyBXRO  OH  mz-12  rilZ-EXCH  OTPILX, 

2oo:bata  dxvxsios.  . . 

210:riLE  srctios, 

22o:ro  rxu-12  

230MABEL  RECORDS  STASDARO. 

...  240:  1 REC-12,  - 

250\  3 rXLLER\PIC  X(14(.|, 

26C:rn  riLE-ExcK  ... 


270VLABEL  RECORDS  STASDAIO, 
280: . 1 EXCK-PEC. 

2ro\  j >>Lixr.\rxc  x:u:). 


— 3uv»PD  CHILE  - - . 

310NLABEL  RECORDS  STARDARO, 
320:  1 0TREC. 

330V  3 rxLLER\PiC  X(48). 


340:RORriHO-STORXGE  SECtlOX. 

350:77  CRT  *>2\PIC  9(7)  VALUE  0 COBP-1, 

— 360  )77  XXCETSPIC  9 {7 ) VALUE  0 COHP-1, 

370:77  DISCNIVPXC  Z(6)9, 

380:77  votXCRTNPIC  9(7)  VALUE  0 COBP-1, 
390:71  OTCSTVPIC  9(7)  VALUE  0 COBP-1, 

»oo:  i x-12.  ....  

»10\  3 fILLRR\PXC  X(4), 

...420\  3 rsc-r\pjc  x(«). 

«30\  3 P-LLER\PIC  X 1 9 ) • 

440\  3 M;1C-I\PIC  XX.  . 

»S0\  3 rillERSPIC  X ( 9 ) , 

460\  3 PRfl!V\»IC  9(8),  _ 

470V  3 riLL^RVPIC  X ( 6 ) » ' 


_«ao\  3 

490Y  3 
300\  3 
SlOV  3 
520\.3 
5 30r  1 
__  54  0\  3 
S50\  3 
560\  3 
570V3 


PSrU!:XDC\PIC  JJ6), 

CCRNPXC  9(6). 
CORXCDVPIC  9(61, 
srXE\PIC  9(6), 
fXLLERVPXC  X(77),  _. 
rtPTC. 

PXllER\PXC  X ( 23 ) , 

rsc-sx^ric  x(4>, 

fXLLERVPXC  X,  . .... 

nnc-ExvPxc  xx. 


nsn 


»so\.)  mimnc  xiu). 

■69o:- 1 xoLb-uc. 

.•008  02  HXX-IEC.  

*10\  3 TIUTPSPIC  X ( 23 ) . 
•20\ ■ 3 rsC\PIC  X(4). 

•3o\  3 yxui*\»:c  x. 

*40\'  3 BtlCSPIC  XX. 

• 60S  3 riUrXNPtC  X(  12), 
52  DuE-IKSPEC.  9(»l, 
i data-12. 


•60: 

•70: 

••os 

• 90S 
700S 
7ios 


3 IASPIC  9(4)  C0.1P-1, 
3 ibspic  9(6)  ccn?»4. 


3 ICSPIG  9(6)  COJIP-1,  _ 

3 XESpXC  9(6)  C01P»1. 

720V  3 XOSPIC  9(6)  COBPMi 

730\  3 ISUtfSPIC  9(6)  COIP-1, 

740:PB0CrBU»I  DIVISION > 

7S0.-STAPT-C. 

76osorts  input  rm-12  rxxx-cxcx.  . _ — 

770S0PP4  OUTPUT  OTTILE. 

„.7»o:RPAa-io.  

790SBEAD  PIIE-EXCH  AT  WO  SO  TO  EN9-90, 
•OOSAOO  1 TO  TXCKT, 

• 10\P.O»t  EXCK-AEC  TO  EX*EC. 

»2O:PrA0-20.  

•30SPEAD  mt-12  AX  END  SO  TO  EHD-'MICK, 

640SAD3  1 10  CXT 12.  

•50SR0VE  PXC-12  CO  1-1*. 

•40\rp  rac-r  ■ rsc-tx  aid  jixc*i  « hbc-ex 
•7(/\ro»c  psruv  to  ia  no»t  pptunadd  to  xi 

»4o\>if)V*  ro«  to  xc  move  cokado  to  XE  . 

»«o\rnvr  s»ai  to  is  so  xo  entei-40, 

900SADU  1 tu  AU1.XCST, 

910SGO  TO  PEA0-20. 

920 : ENTER--0.  _ _ 

930SADC  XA  IB  IC  IE  XO  JIVIXS  XSU«,~ 

rbOSBOYl  ISl'n  TO  OUE-IN . . 

5 0 \ (1 0 v 2 EXPEC  TO  KEX-jtc. 

960\«PITE  OTPTC  rP0«  HOlO-XEC. 

970SA00  1 TO  OTCNT. 

Pgorcor.PAP-SO.  

990SPE8roPfi  PEAO-15. 

lootAir  rsc-Er  » rsc  and  m:-ex 

1010SK0VE  EXSIC  TO  hEX-«EI 

102c\ubiie  dtp.ec  rgon  H7ld-**5;_ 

io30\AD»  1 TO  O'CNT 

1O40SSO  TO  CO-PAB-30,  _ 

1050SG0  TO  PEAD-20, 

_106C  JXND-CHECK,  

'l070\roYE  EXPEC  TO  HEX-AEO, 

10S0SK0VE  0 TO  OUE-IN. __ 

1090\WPltP  OTPEC  PJON  HOlO-PEI', 

1100\P£?.T0*K  PEAD-10, 

"1110SH0VE  C TO  CST12, 

1120SC10SE  rUE-12,  

i i3c\o»  c::  inret  mr-12, 

1140SS0  To  PEAD-20, 

11 60 1 fXD-90  • 


nnc 


1140SH0VE  CNT12  TO  OlSCNT. 
1170\orSPLAT  "NO.  OP  12  RCC0PD3  HEAD 


DIJCNT. 


cttuoa/mt  oescbzptzo*-  or/exch29.s 


To*  «r . » <Vc): . 8 , i sj \ , 1 2.3  o 

20$:ZDE4T:wpC964,AD0AL/1X0LZS  H D 72498  EXCH29.J 
30*StIlfIT9Sl5,».9x 

4o*:option:nobap  

SOCCOBOLIDFCK 

_*o*:P»tirL;c*,a»s,rfoRKs/ex:HJ?.0 

70:iB»NTI*tCATION  DIVISEOI, 

»OsP*OfiRAR-lD.  EXCH29.  

9o:exyxiionp.ent  azvxszox. 

100:COKfIS!!PATZ0S  srCTZOg, 

lio:spECZAWAKts. 

— J2Q\C0flPXlE  EXROIS. 

130:ZMPI!T-0"TPUT  SZCIIO*, 

i»o;rziz-cocxpoi.  . 

ISOVStltCT  r ILfc-29  ASSI7S  10  AA. 

_ 1«C\SriECT  rZil-IXCH  ASSjjs  10  Al.  

ito\s»lsct  otrzu  ASjzsa  ro  »», 

160:Z*O*CO5?AOL, 

190NAPPIX  STAYCAAO  OK  rUt-29  rilE-EXCK  OTPZZE.t 

200SDATA  01 VISZOA  • _ .......  

2lO:rZLE  5ECIZ0N, 

220:P9  r Zl.\-29  _ . . 

230\LAbEL  AECOBOS  STAKOAIO, 

240S’  1 AEC-29. 

250\  3 riUEINPZC  X(13»t, 

26C:P0  PZIZ-EXCH  

27r\z.3=i  kzcoros  -?*ya*;:, 

2IC f ' ♦ tXCK-»rc,  _ 

290\  3 rZtlEANPZC  X(»8), 

_300:ro  oTrztt  ..  _ 1 

JISNiABEl  AECOIOS  STAgSAXp, 

J20!  M OIPIC.  ..  

330\  3 rXZLEANPXG  X(48), 

3»o:xo»m:e-ST0?*sE  sECriox,  

350 : 77  Ct.T29\PlC  9(7)  V»IUX  0 CORP-1.  • • 

_3«0:77  fXC4T\?ZC  9(7)  VAf.iS  0 COBP-1, 

370:77  OTCSTNPIC  9(7)  VAJ.UE  0 COBP-1. 

380:77  KOEXCNT\PZc  9(7)  VAIUC  0 eOBP-1,  

390:77  BZSCSTNPZC  X ( 6 )9 • 

•00:  1 Z-29 • _ 

•io:  02  rztitxvric  x(*i, 

*20t  .02  rsC-ZNPZC  X(»)t 

• 30:  V2  PZZLEANPZC  X f 9 ) , 

• •o:  02  RRC-XNPZC  XX,  

•so:  02  ASSETS. 

• 60V3  SEXfcVPZC  9(81,  _ _ 

•70S  3 SEPCNPIC  9(8). 

_*00\'3  SEPAVPZC  9(8), 

*90\  3 SEAZNPZC  9(6), 

SOON  3 UKSEP8NPZC  9(8),  

SION  3 USSIPCNPXC  9(6),’  " 

S20N  3 UESi.ANHC  ,(o). 

S30N  3 UKSIPZNPZC  9(6), 

_ 9«0\  3 USSEPONPIC  9(6).  

SSO:  C2  f ZtLEANPZC  X(3J). 

560:  02  PoTrAFZC  9(6). 

570:  02  PZLLEH\PZC  1(21). 


exsec.  - - - - 

590:  02  SEXRrC. 

— 600S-3  PXUEKVPXC  X ( 

6io\  3 rsc-Ex\p:c  x(»). 

*20\  3 musvric  x.  . . _ — 

630\  3 EHC-EX\PIC  XX. 

640\  3 rittr«\FIC  XM2),  . . 

650 : 92  STOCKNPIC  9(6), 

_.660J. 1 DATA-29. 

670:  02  JIT. 4 

680V  3 JA\PIC  9(6)  C0MP»1'.  

690V  3 JB\pXC  9(6)  C0HF*li 

700\  3 JCVFIC  9(6)  COKP-li  

7iov  3 jc\?:c  9(6)  cor.»-i; 

— 720  V-  3 JEVPIC  9(6)  COflPM; 

730\  3 Jf\?IC  9(6)  COnP»V. 

7U0V-3  JOWIC  9(61  COHP»li  -----  -- 

750\  3 JKXriC  9(6)  CCHP-1. 

760\‘  3 JINPIC  9(6)  C0.1P-1.  

770:  02  JCONPIC  9(6)  CONP-1, 

_780S-  -92  JCIXPXC  9(6)  C3.1P-), 

790:  02  JSIAPIC  9(6)  COMP-1 , 

1007  02  JJXPXC  9(6)  CQIiP-1.  

610!  il  HOEC-SEC. 

1 20:  02  H2X-SEC, , 

630\  3 ril.Lra\PIC  X1231, 

...  840\  3 rsc\?xc  X(4)» 

650V’3  miERNPIC  X. 

860V  3 MMC\PIC  XX.'  __  i. 

S7CV;  TZllCT'.y'C  XM7), 

990 • 07  SirVPIC  916).  

690:PPOCXDO(IX  SiVxSxOX, 

- 900:JTA*T-:.  — : 1 

9 iovope:.-  ikput  riic-29  eiie-excn  ovrpor  otrzit, 

920:*pao-io.  

93C\REA0  rjtt-tXCH  AT  ISO  r. 3 XO  EKO-90, 

940NA9D  1 to  EXCXT,  

9S0V.0VE  IXCH-REC  TO  EXItC, 

..  960:*XAO-2C.  _ . . ...  

97C-MIA9  rtit-29  At  END  00  TO  ENB-ChECr, 

960\A00  1 TO  C6T29,  

»90\KOVE  SEC-29  TO  1-29, 

1000MP  PSC-I  ■ rsc-ix  A*o  SBC-t  ■ (IHC-EX  - 

1010V*0»E  ASSETS  TO  JST  ROVE  BOTH  TO  JBO 

— . 1020VS0VE  STOCK  TO  JOT  30  10  CSTEK-30^ 

1030SAD9  1 TO  H0EXC4T, 

1040VSO  TO  SEA0-20.  - 

1050:E.*TE*-30, 

106C\AB0  JA  J*  JC  30  JE  Jf  JG  JH  JJ  GIVIHO  JJ. 

1070\CORP0TE  JSl  ■ JJ  ♦ JOI  - JDO 

1060V107E  JSL  TO  STOCK, 

i090\S0»E  EXSEC  to  HOIB-jlEC,” 

IIOONHtXTZ  OTSEC  non  E»(IEC.  _ --  

1110NADD  1 TO  OTCST. 

ii2o:corpa* -««,  . . 

1130\SE*rO?n  SEAB-10. 

_ii4o\ir  psc-et  « rsc  aso  src-*x  • line  

mOV.OVE  SEXSEC  TO  HEX-REC 

116OWS1TE  o?»re  rson  mts-sis- 

1170\»BD  1 TO  OTCST 


k 
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11»0\00  TO  C0NSAR-40,  - - - ..  

1190\c0  TO  READ-20, 

. i2oo:rno-cxrcK. ; 

12 10\WRI7£  OTREC  TROli  EXREC. 

. 1220VADD  1 TO  OTCRT,  

1230\PERrORK  AEAD-10. 

! 12«tO\“OVE  C TO  CKT29 • 

! 12SO\CLOSE  rilE-29, 

— i26ovorr.v  ikput  riiE-29, 

1270\GO  TO  READ-20. 

1280IERO-90.  - 

1290\MGVE  CRT29  TO  DISC*t‘. 

1300\DIS?LA T -KO.  or  29  REC  MUD  ■ * DIScHT.  - _ 

1310V*.OVE  EXCRT  TO  DISCST. 

1320NCI5FLAT  "SO.  OT  EATS  REC  READ.  * "_DlSC»T, 

1330\HOVE  '.OEXCIiT  TO  OUCH. 

1340\dis?eat  -ko.  or  rcr-eatcb.  29  ate  ■ • dtscht,  . 
1350\*OVS  OTC4T  TO  0ISC4T. 

1360\BTS?tAT  *K3,  OF  RET  •.RITTER  » » DISCR? 

1370\CLOSE  riEE-29  rllE-EICH  OTTIIE, 

13eo\STSP  RUN. 

1390S : ERD JOB 


t 
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CmL3f/mt  OESCBIPTIOHa  ao$ici/EXi229;« 


lotM.tue) 

20$;IDE!<Tl«P0784,ADD*l/HULI3  H D 72498  EX1229.8 

JD*:tr.1ITS!  15...9K  _ 

hOttSIXFIMDECX 

S0J603S8  

~ #0»so»t:xkoui,,2» 

70trmi>:  (C2,;2.C»,C9,C2) 

BOlSEJt  U2.A3,»S) 

90irx:K:sELE:r,(2),(a«K  OC) 

1D0jfIXE8iX»i0UT,**,2 

_110:e«b 

120$  f EXECUTE 

130$:LI!1IIS:15,,,2K  

140$!XAPE:S», El  DO, ,75501, ,00812 

isor:r:tE:si,sia, iso*  _ 

i»o$:riiE!S2,sjB,ioo»  ~T~ 

170$:PXI.ESS3,53B,  100* : 

i»OssriiE:su,3ua,iOO»  ' ‘ ^ 

i90$:rzi.E:s5,s5a,  ioob  

200$;rxxE!S6,$6a,ioo* 

210$:r»PEISZ,X2SD  * 

220 SSOPTIOXi COBOL, SOHXP 

230$tSELE0T;W5BKH/EXCtf12«9 

240$J  EXECUTE 

23o$sii.i:xsns,.,2K  . 

2 3 * v 5 rii?Z«.iA#]k2S0 

2709!  o»'f'  ! l S,  »,  3 . VOPrw/BXCH 

2ao$:riiBS8B,ais,H 

290$t;nxp!8CE:x  

30o:soosn 

310:SO«X!IXOOT,,22 
323:riElD: (C2,C2,C4,C9,C2) 

330:SEO:(»2,»3,X5) 

340!PICX;SEI.ECI,(2),(«*H  OC) 

350:rilCSSIJI0UI,»*,2 
' 360!E*0  — 

3?o$«exECurB 

380$»LX(1ITSt1S,,,2K 

J90SmPE:SA,X3DO..744  72,,DDB29 

400$srtlE:S1, SIB, 100* 

4io$:rtiE:s2,s2B,iooi 

820$SPXLE1S3,S3B,100t 

430$SfIlE!S4, SUB, 1002 

aao$:rU£ss5,s5a,  ioob  ~ 

4S3$:rXLE:S6,S&B,1002 

460SSTAPE:SZ,X2SB  

470$!  OPIXON!:OBOI,!IOHX9 

40O$!SEIECISWOBXS/EXCH29;O 

490$: EXECUTE 

soo$»tmiistis,;,2ic  

SiOSi xape:»a,x2so 
520$!rtlE!Xa,B1B,1l  • -■  " 

S30s:  ptfinraa,  w,s,wobxii/exc8 

— 540$  t EIDJOS 


t 

I 


CATAtOO/rilE  DESCRIPTION-  OH/EXARXN.S 


I 

I 


10**11. R(AC)  IS;  V#  12.33 

J0$:IDEMI:wP096a,ASDai/1ItlIS  K D 72498  EXARIA. s - 

Josuikits:  IS,, ,9k 

408:option:nohap  _ . . 

SOCCOBOLICECX 

»0s:pPr.ri.:c*.w,s,W0Pxs/sxAai*.0 

7o:ioiyTiricATioN  division, 

*0:PR0GRA(1-ID.  EXARIN • ..  

90:EXVIRGN.".SNT  division, 

lOOsCOCriGUSATION  SECTION.-- - 

110:SrtCIAl-NA(1ES. 

_120\COKPIIE  ERRORS, : 

130:INPUT-o!!TPUT  section, 

IttOsniE-CONlSOE.  - 

15C\SFirCT  INEILE  ASSIGN  to  AA, 

i«o\select  or  assign  to  bs,  . 

170:I-O-COKTROL. 

IBiAAPPU  STANDARD  OK.I«rilE-Sr. 

19U : DATA  DIVISION, 

200:rilE  SECTION,  . ...  . .... 

210:rD  INEILE 

220\tA  BEL  RECOBDJ  STANOABO.  

230:  1 INNEC. 

_240\  3 rELlENNPiC.xmj), 

250:TD  OT 

260\LABEL  RECORDS  STANDARD.  _ . . . 

270:  1 OTREC. 

2SV\  3 Ml LIRNPIC  x;*J),  _ 

SJOJi'csriirs-ETCPAsr  J*orioN, 

...3oo:77  iccyiNPic  9(i)  value  o conp-.i, : 

310:77  otc::T\pic  9(7)  v»iai  o conp-i, 

3^0 : 77  DISCSTNPIC  1(6)9,  

330:77  ircKx\pic  xx. 

340\88  coot  VALUES  *1A"  -2A*  *3A*  "4A"  "JA*  -18*  *2B*  

3S0\"3S"  *<.8*  "58*  *1C’  -2C*  "3C*  -4C"  "SC-  -ID*  *20*  ’3D* 
__J60\"4D"  -5D-  -II-  "21"  _-3tT_’4ET. -5E*_T1X?_*2X’  13X.E--54ri 
37o\"5x"  "7(1"  -7I-, 

380:  i irtc.  

390\  3 riLlE»\pi:  X( 40 ) , 

*oo\  3 ric\pic  xx.  

4 io\  3 riiirR\nc  x ( 6 ) . 

• *20:PpOrEDl)gE  DIVISION , 

»30:STAPT-0. 

440N0PEN  INPUT  INrilE  OUTPUT  OJ.  

450:»»AD-1C. 

460VRSA0  iNPjtE  AT  ErO  *0  TO  e||0-90,  ' 

470\ADD  1 TO  IXCNT. 

480\(10VE  INREC_TO_.IRE£, 

490:(iOVC-20, 

JOOVHOVE  IXC  TO  IECIIX.  

510\IP  CODE  GO  TO  WRITE-30, 

520\ l"1Vr  -EE-  TO  IEC.  . . 

530:VAITE-30. 

_'S40\v*:te  otrrc  proh-IR'c'. 

550\AD0  1 TO  OTCNT, 

560\G0  TO  READ-10,  _ _ 

570 : end-90 . 


I 

i 


5»o\r.ovr  zkcvt  to  oiscnt,  . i 

JoovBispiAr  “vo.  or  *tc  r cad  • * Disc»r, 

»oo\movt  otckt  to  discst,  _ _ 

• lONOUPlAT  “VO.  or  XEC  wiimir  • * DISCliT. 

*20\ClOSI  X NT  lit  OT  . . 

*30\ST0?  V]», 

»UOt  itHDJOIt  . 


* 
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CtTtLoa/rtll  DESCRIPTION*  DH/EXAll.S 


10»»M,R(AC)  :,S,  1 6 i 12.3'J 

20$ : ID EST 1 vpC 96u , ADDRL/SILLIS  K'  D 72498  EXaLL.S  - 

3o$:limits:  is.#.9k 

40$lOPTION:N0MAP  

50$:cobol:deck 

— 60$:PK.iri,:c«,,<',s,uoi>*N/sxiiL,3 

7o:iDr::Tir:cATiON  division. 

•o:PROGSAr.-iD,  sxall.  . . — . 

901ESVIR0Nr.ENT  DIVISION, 

- ioo:coi;riGi'PATiod  section^ ....  — 

hoispecial-names. 

12n\C0NPILE  ERRORS, 

1301INPUT-0UTRUT  SECTION, 

14C1PILE-C0NTR0L.  . 

150\SELECT  INPILE  ASSIGN  to  AA, 

160\SELECI  OTTILE  ASSIGN  TO  Bi,  

170:i-o-contpol. 

— 1SCVAPPLX  STANDARD  OS_IiriLC-  5TPI1E. 

1901DATA  DIVISION. 

2oo:ms  section,  , 

21  iSTD  IKFIIE 

21  • \L A B EL  RECCSOS  STANDARD, — 

2301/1  IXPEC. 

_ 2«C\  3 EIIIER\PIC_  X(4J), ; 

250 :PD  OtrilE 

_ 260\LA3EL  RECORDS  STANDARD, 

2701.1  STPSC. 

2£0\  3 riLL*.2A\?lC  X(361,  . . 

2901-OREISG-STORAGE  section. 

300 ; 77 

310177 
320177 

330177 
340 i 77 
3501  1 

360\  .3 

370:  1 
380\.  3 
390\  3 
400V  3 
410  V 3 
_ 420:-  1 
430\  3 
440\  3 
450V  3 
460V  3 

»70\  Os  PIlLrRVPIC  X, 

480\  _05  AlPHA\PjC  X, , 

490  V 3 FILLFR\PIC  X(6), 

500 1 PROCEDURE  DIVISION,,  . . 

5 i 0 1 S?A 

520V0PEN  INPUT  INPILE  OUTPUT  OIPILE.  . 

530:1 KITIAL-10. 

540\ADD  1 TO  SUB. 

550MP  SUB  > 9 70  TO  READ-20, 

06 (amove  sump’i  to  ulepnj  (suoj. 

57C\A0D  13  TO  SUKPXI, 


IXCNTXPIC  9(7)  VALUE  0 COMP-1, 

CTCNTXPIC  9(7)  VALUE  0 COMP-1, 
uisci.:\p:c  i:6)9, 

SUMPPI\PIC  999  VALUE  0 COMP-1, 
SUB\PIC  99  VALUE  C C3MP-1, 

TAPPPI , 

ELEPRt\PtC  999  OCCURS  9 COHP-1. 
CREC. 

OLDRECNPIC  X ( 23 ) t - - 

D-0\PIC  9(7). 

PPIC\PIC  99.  

riLlER\PIC  X ( 4 ) . 

IREC.  

INROLCNPIC  X ( 23 ) , 

PILLTRVPIC  X(10),  

D-I\PIC  9(7). 

IEC,  


1 


? 
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5S0\SO  TO  IA’ITIAi-10,  - 

590 : RrAD-20 , 

600\PEAD  JKRILE  AT  EXD.  IO-  IO-tSD-90, 

6 1 0\ADD  1 TO  IHCNT, 

620NHOVE  mRIC  TO  I«EC,  _ 

630 :CHK2ZC*30  , 

6uc\lr  TEC  * *ZZ"  ADD  1 T'  ELEPRJ  (9) 

650\M0VE  ELEPRI  (9)  TO  P?i;  MOVE  IBFOLD  TO  0LDREC 

660\MOVE  D-I  TO  D-0  WRITE  OTREC  rROM-OREC 

1 TO  OTCNT  GO  TO  READ-2u, 

"A"  MOVE  1 TO  JUS,  

"8"  MOVE  2 TO  SOS, 

*C*  MOVE  3 TO  SUB, 

"O'  MOVE  It  TO  SUB, 

-E-  MOVE  S TO  SUB,_ 

•X*  MOVE  6 
"M."  MOVE  7 


670\A0D 
680\ir  ALPHA 
69 0\lr  ALPHA 
700\I T ALPHA 
7lO\Lr  ALPHA 
-720MP  ALPHA 
730\lr  ALPHA 
740 \xr  ALPHA 
750\I»  ALPHA 
760NADD  1 TO 


• ”Z" 


TO  SUB, 
TO  SUB, 
MOVE  8 TO  sua. 


ILEPRI  (SUB).  

770V.MOVE  D-I  TO  D-0. 

7B0VB0VI  ELEPRI  (SUB)  TO  PPIC, 

790\MOV*  TATOLS  TO  OLDR*C. 

SOOWRITE  OTRIC  TR CM  ORtci  - 

bioaadd  i ro  ore.vr, 

820\GO  TO  READ-20,  

830 : EHD-9  0, 

-BUOVMOVr  ZRCKT  TO  DISCST,  

6so\displat  "no.  or  rzc  read  » * dxscbt, 

J t:\r.TVT  TTTXT  TO  DISCNT, 

BTOVDISPLAT  "MO.  or  REC  WRITTEN 
880NCL0SE  II.TUE  OTMLE, 

890NSTOP  RUB. 

-*008.:  E HD  JOB. 


DXSCKT. 
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I 


\ 


) 

j 

» 

I 

1 

i 

i 


emisi/riLi  oescrxption.  hobek/ailiieb;! 


10*»R,*(AC1 

2O$:I0EKT:l/P3  96«,AD!>»l/KmiS  I 0 724*8  AU«ER,B 

33*:iINITS815..,9K  ...  

43$: OPTION :C03CL,B0H»P 

50  *;  SELECT  IWOfiKH/EXAHIB.O 

so*:Eiicure 

73S:II)!ITS:15,,,2K  __  

80S:?sf.ri:»A,  s,  s,  jobkh/exch 

93$:riLE:3B,81S#2L  _ 

IJOSSOPIIOJCDOBAP 

_ 1 13$:  $iup:  kdeck 

1205600SH 

l30:soRi:i!>,oor>,8  _ 

i«o:ri£iD: (c»o,c2,c*j 

150:SE3: (A2.A3)  __  

i63!rii?Bs:nour.*»,s 

1 7 3 ; E 9 3 

183$: EXECUTE 

190$:riLE:SA,B1R,2l  _ . 

200$:rxiE:si,si*,i* 

213S:r:iE:S2,S2R,1»  _ 

223$:r:iE:s3.s3R,ia 

230$:PR:irL:5Z, R.S.U08KK/EXCH 

2u3s:3Pixos:coaoL,!ioiiAp 

253$: SELECT :V08KH/EX Alt, 0 _ 

263$: execute 

27o$:tx>:xxsi  i;.,,2k  _ 

290$:FnnELCAA|P«S#HOLA8/EXCK 
2 * * j j fill 1 33  *2s  2t 

■ 30Cs:3PrxcK$M3MAP  1 

3*0$:3KAP:8BECK  

323  : 6 oosn 
333:s3*r:x*oBr,,6 

393:riElD:(C4,cl,C2,C2,C21,'C2.C»)  ' ■' 

353:S£Q;<A6.A3.A1>  - 

360:rii.cB:ZKOjr,**,2 

370: END  

380$: EXECUTE 

393*:fUE:SA,82R,2t  _ ' 

»30$:fiLE:si,sis,1* 

__»io$:rxiE:s2,s2R,iB 

»23$:rtLE:s3,s3R,  it 

433$: PXLE: SZ, 33S,2L  _ _ _ 

4tt9$:3PrX3B:K3NAP 

450$:SNAPI!1DECK  _ 

463:630811 

473:s3AT:iHowr;,6  _ 

U83:riELD:'(C4»Cl#C2aC2vc2:»C2tC9) 

490:sco:(i4.A3,A1)  _ 

so3:rXLCB;;$oux.**(2 

5io:e»d  _ _c_  

570$ : EXECUTE 

5 30$:  PRr.rit  SA.R.S.WOREB/OflEX 
SaOs:fiie:su,sur,  1* 

550$:mE:s5,s5R,1i  _ 

560$:PILE:S6,$6R,1»  — 

570$: riLEISZ, A1S.2L 


A 


SBOSOPTIOMHOHAf 

590s:siuPs»oecic 

6C05600SH 

iio:nc»3E:mouT 

623:ritLo: (c»<ci,c2,c2,:2t.:2,e«) 

630:SCg:U6,A3,*1) 

6itC:mc»:i»out.»,,2 

650:E9D  

660$ : EXECUTE  ' 

670$:  fll.E:SA,  A l*,2l 
680$:riLE;SB.93l),2l 

69  0s:PRnrtssz,v(,s,wo»K»/o»Enpr 
•TOOssoPtxoHsrjs 

7 io$:  select:  womcs/tisTyp'.p 

— 720$  * EXECUTE 
730$jLI«ITSj,5K 
7400200 

750$;  P»MPU07,*,S,WO*A»/0PEI1PP 
7S0S;*S.1OrEJ06.AC 

72°?! tODJOtt 


cmioa/ruE  description-  oh/purd.s 


10««K.R(AC)  :.8, 1 6 j 12. 3j 

20*:IDENt:vpC964,a0D3L/NIUIS  H 0 72991  PUND.R 

30S:lIPITS:  15.,.9x 

«os:opiion:no:iap  . 

50»:cobol:deck 

.. 60s:»BRrt:c*.w,s,woHKH/ru»D.o 

70HCE;)?IfICATIOK  Division, 

BOIPROSSAM-ID.  PUNd.  - 


901ENVIP0N11ENT  Division, 

lOOrCOKPIOURATIOS  SECTION,  

110:SPECIAl-KAI1ES. 

— 120XCONPXLE  ERRORS, 

130:PI1S-COKTROI. 

14CXSELECT  INTELE  ASSESS  to  AA,  __  . 
1SOXSELPCT  OTP IDE  ASSIOS  ro  SS, 

140:I-0'C0NTR0t,  

170XAPHX  STANDARD  0*  I«ritE  OTrill. 
iio:daia  oivisiok. 

190:rilS  SECTION , 

2oo:rD  ispile  . — 

210X1A8E1  RECORDS  STANDARD, 

220:  1 INREC,  ' 

230X ■ 3 PIttER\?IC  X(3«), 

_juo:ro  otritt 


2S0XLABEL  RECORDS  STANDARD. 

240:  1 OTREC,  

2TCX ■ 3 riEDr.S\J;C  X(fc2i. 

SECTION, 

290:77  ISC'TXPIC  9(7)  VAJ.UE  0 COtir-1, 
,_300:77  OICSTNPIC  9(7)  VALUE. Q-COtSP-J._ 
3-0:77  DISCVTXPIC  Z(6)9, 

320:77  RUDGETXPIC  9(31  CORP-1, 

330:77  PEOCTXPIC  9(7)  C7RP-1, 

340:77  KOCn'TSPIC  9(7)  VAlU  ■ 0 COHP-1. 
350:  1 IREC. 

360X.-3  IDIXPIC  1(23), 

370V3  REOXPIC  9(7), 

380X  3 PPXCXPIC  XX,  .I 

390X'3  PILLCRXPIC  X(«), 

. »oo:-i  OREC.  ..  

9.10\  3 IDO\PIC  X ( 23  ) , 

«20\  3 DXPIC  9(7), 

B30X-3  PRIXPIC  XX. 

*i»0\'  3 r-JNDXPIC  9(7).  

*50x  3 riLtrRXPlC  XXX. 

«60:  '1  BUDAll,  

9 7 OX  3 BUDXPIC  9(B). 

*bo:procedupe  division^ 

#90:start-o. 

500XCPSN  INPUT  ISPILI  OUIPUT  OITILE... 
510XACCCPT  RUOALL. 


520XDISPLA I "TOTAL  B'JDOEI  A10UNT  - * BUD/.  

530xrov-  bud  to  budget, 

si»d:read-id.  

S50XREAD  INPILE  AT  END  30  10  eND-90. 

56UXA00  1 TO  INCUT, 

S70XBOVE  INREC  TO  IREC, 
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S80\EXAMKE  (to  REPLACING  AU  • * BT  *0*. 
S90\noYE  »E0  to  REgMT. 

_*00:All-20.  

»1P\HOVE  IDI  TO  IDO  Move  REORT  TO  D. 

•20\ttOVE  PPIC  TO  PRI,  . . 

630MP  PPIC  « 'Ok*  ROVE  0 TO  PUKD 
6U0\ADD  1 TO  OTCRT 

6S0\WRITE  CTRf C TROR  Cite  GO  TO  READ-10, 

_ »60\ir  budget  ■ c r.ovs  *udget  ro  ruse 

670\ADD  1 TO  ROCRT  WRITE  SIREC  TROII  0REC 
680\GO  TO  READ-10. 

890VIE  BUDGET  < REQrI  -OVE  iUOGET  TO  PUdD 
700\rtOYE  BUDGET  TO  BUD  10VE  RSQRT  TO  REO 
7lC\DISPL*t  -BUDGET  ART  » * T’JD  *15  LESS  THAR* 

720\*  RVSRT  * ■ RI5  TOR  THIS  PC  * IREC 

730\RO»E  0 TO  BUDGET  ADO  1 TO  OTCRT 
7U0\WPITE  OTR'C  TROR  ORE;  GO  TO  REAO-10.  ....  _ 
7S0\5Ud?RACT  RE3E.T  rROll  BUDSET, 

760\H0VE  REDRT  TO  TURD.  __  

770NADD  1 TO  OTCRT, 

780\WRXTE  OTREC  raoH-OREc! 

790\GO  TO  READ-10, 

eoo;EwD-9o.  

• 1CAR0VE  I N C H T TO  DlSCRT, 

I20\DZSPLAT  “SO.  or  REC  RCAO  • * DlSCRT.  

»30\nOVE  OTCRT  TO  DlSCRT, 

..bwCsdispiai  “so.  or  pc  eurded  ■•."  discrt; 

»50\hove  uocrt  to  oiscrt, 

860\DIS?LAT  "RO,  OT  PC  ROT  EURDED  • * OISC»T,_ 
870\C105E  IwriLE  OTEILE, 

880NST0P  VR  

8909SERDJOB 


cmLoe/me  description-  on/runtr,* 


10»»B.R(AC)  :.8, 1«j\, 12.33 

20$:IDENT:wP0964,ADD*l/ltIlLlS  H D 72491  PUNREP.S 
30S:LlNIIS:15,,,9K 

4os:option:nonap  ...  ..  

SO$:cosoi:cece 

— *os:psnfL:c*,«,s,tfo»Ki(/n>ii*r»,o 

7p!;SESTiriCXTION  DIVISION, 

80:procpab-id.  runs.  

9o:invironkekt  division, 

100;CONrlGUSATI0N  SECTION^  - 

iio:special-nases. 

120NCOHPIIE  ERRORS, 

i30:tile-control, 

140\5TLSCT  TSTILE  ASSrSN  TO  AA,  

150\SELECT  REPTILE  ASSISN  TO  B3  POE  LISTINO. 

- 160\Sr.LECT  SUBFILE  ASSIJti  TO  TC  PON  LISTINO.  

i7o:i-o-coj.trcl. 

— ISOUPPLi  STANDARD.. CM — XNPILE  EEPPILE.  SUBTILE. 

190 (DATA  division, 

- 200:ritE  SECTION,  — 1 ... 

2io:pd  znpile 

220UA8EL  RECORDS  STANDARD,  : 

230:'  1 INRL'C. 

240\  3 PiLir?\PiC_X(‘t2J*___ 

250:TD  REPTILE 

26«MASri  RECORDS  STAHDASB 

270\RE?ORT  IS  TUK0-9TP0RT. 

2S«:TD  SyKTILE  

iVUUABKL  RECORDS  ARE  STANDAKO 

300\3EPCP.T  is  vpn-svk. 

.3io:«o»kino-stopase  section, 

320:77  INCKTSPlC  9(7)  VAJ.UE  0 COMP-1, : 

330:77  OTC.\T\PIC  9(7)  VALUE  0 COBP-1, 

340:77  DISCNIVPIC  Z(6)9,  . . 

3S0:77  T ALCAPIC  X. 

36  0 : 77  SUB  1\?JC  99  VALUE.. U..C05P-J, 

370:77  S 'J 3 2 \ P I C 9 VALUE  0 C0tlP-1, 

380:77  TABRvriC  X,  

390\8B  ARGCWALUE  "A*  "8»; 

400\B8  BRSCWALUL  *C*  *0»'f  ..  

410\S8  ERSCWALUE  "E*  "f*. 

_420\E8  OSOCWALL'E  *B*  

430\*8  EXuSCWALUE  “J*  *K"  ’L*. 

440VSR  ABKASCWALUE  "M*  »N*  »P"  *3*. 

450SO1  TSUK. 

*60:  02  T*  OCCURS  8,  _ 

470V3  ABSUM\PIC  9(7)  COpp-1  OCCURS  *,' 

480V  3 .CDSimne  9(7)  COKP-1  OCCURS  4, 

«90\  3 ETSUENPIC  9(7)  CObP-1  OCCURS  4, 

500\  3 OHSUr\PlC  9(7)  CO-p-1  OCCURS  4,  

sioy.3  jklsutapic  9(7>  :&ip-i  occurs  4, 

520\  3 ar“su::\p:c  9(7)  :c-.p*i  occurs  4,  

S30\  3 TOTSUBVPlC  9(7)  .* OBP-1  OCCURS  4, 

5uO:'-i  m,  

5S0V3  PILLERAPIC  X { 14)  VALUE  "TSLHL0TLJHBP3J*, 
560:''1  US  P.TDTTINES  N1, 

570\"3  WS-TNPIC  XX  OCCURS  7, 


4 
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5»0:d  tubs.  - 

S90V3  rmtivKC  x. 

tOOY’3  VBSCXPIC  XX. 

fc  J0\ - 3 PILLIRXPIC  XX. 

*20:-1  wpNTAB. 

6 30X  3 PILLENXPIC  X(40)  VALUE 
*40\*BS2  CS-  C 1 3 C 135  ;m  f4 

*50:  i k-t  redefines  wpstab. 

*60\  '3  VRNXriC  X 15 ) OCCOgS  .9, 

*70:  . 1 TTPTAB, 

6B0V  3 riLLTRXPIC  X(24)  VALUE.  • REQ 
*90:  ‘1  T-B  REDEFINES  mill, 

7oo\  3 ttpxpic  x ( 6 } occurs  «, 

710:<1  I*EC, 

I20V3.  PC. 

730\  05  ALCXPIC  x, 

7»0\  05  FlllERXPlC  XXX, 

750\  3 WBSXPIC  X (5 ) . 

- 760X3  CUSXPXC  XXX.-  

770X  3 RGCXPIC  X. 

_7B0\.’J  r.DS\pic_xci:v. 

790V  3 REQXFZC  9(7). 

»00\  3 PPICXPIC  XX.  _ 

• 10Y  3 VALXPIC  9(7). 

•20\  3 PltlEBNPjC  XXX.  

*30:  i o»?riN\pic  X(9), 

_*«c:neport  section, 


mi  total*. 


YAl  . XIOTAl* 


•50:pb  fUSO-REPORT 

•60XCONTROLS  ARE  iALC  

•70XPAGE  LIMIT  IS  55  LISES 

MOvKtXBixr.  i 

I90\PIRST  DETAIL  6. 

900:  1 TIP r.  IS  CONTROL  POOIINS  TALC  HEXT  GBOOP  IB  NEXT  PAGE. 
910:  02  LISE  PL 05  01. 

920: H TIPL  IS  PAGE  HEADING.  

930:  .02  LISE  PLUS  01.,  . 

9U0N  3 COLUMN  wu\SlIE  “2  VALUE  


950\*DPEH  AUIor.AtED  rUNSISG  ALLOCATION  TEST  POI", 

J.960X  3 COLUMN  83\PIC  X(N)  SOURCE  DATED*. 

970\  3 COLUMN  12i\SILE  * VALUE  “PAG!.-. 

98o\  3 COLUMN  127  PIC  2129  SOURCE  PAGE-COUNTER  OP  FUND-*l»OIT._ 
990:  02  LINE  PLUS  04, 

1000X03  C o i U M 11  27SSI2E  1*  VAJ.UE  *pC  RGC  a0S*L  

1010N03  COLONS  S2XSI2E  53  VALOE 

__J02O\*COS_  . NBS  ALC  Rta  1*0^1 APLC  PAL  (9000)  PPIC*. 

1030(01  RL  PIPE  OE  LINE  PLUS  01. 

1040\03  COLONS  26XPIC  X(4)  SOURCE  »C, ; 

1050X03  COLUMN  3u\nc  X SOURCE  RGC, 

1060X03  COLUMN  33XPIC  XM.)  SOURCE  MBS, : 

1070X03  COLUMN  S2XPIC  XXX  SOURCE  CUS, 

1080X03  COLUMN  5cXPIC  X(S1  SOURCE  «BS. 


1090X03  COLUMN  66XPIC  2.222.229  SOURCE  REQ, 

1100X03  COLUMN  8«XPIC  Z.2Z2.ZZV  SOURCE  Vil,.  

1110X03  COLUMN  102XPIC  <X  SOURCE  PPIC, 

H2o:rd  wps-sun  

1 130XPA0E  LIMIT  is  SS  LINES 

1140\HEA0ISG  1 

1150XriRST  DETAIL  *. 

1160(01  TIRE  IS  PH.  

11701  02  LINE  PLUS  01, 


i i«o\03  comm*  43xstze  «6  v»iue  

1190X*V»IIDATI0N  SCr.BABt  TOR  SELECTED  WEAPOH  SISTEnS*. 

12001  02  i:«2  PIUS  31.  - 

1210X03  COU’BN  1CXPIC  X<9>  SOURCE  oxteib; 

1220X03  COIURB  122\SII£  4 VALUE  “PAGE".  - -- 

1230*03  COIUBK  127XPIC  ZZZ9  SOURCE  PAGE-COUNTEI  OP  WPW-SUB, 

1240*  02  HUE  PIUS  32.  

1250X03  COLU-M  1i\SIZE  3 VAj.US  *W?K*. 

1260x03  COll'S*  33\SXZE  S VALUE  "AIRCBArT*. 

1270X03  COIUKO  4SXSIZE  7 VALUE  -BISSILE", 

. 12S0XJ3  COIURP  59XSXZS  » VALUE  “ENGINE-,  

'1290X03  COIPBS  72XSIXE  » VALUE  *OBEI". 

1300\03  C01URN  B-XSIZE  » VALUE  'EXCH*.  

13 10\03  COIURP  96X5IZE  » VALUE  *A/B/B*, 

— 1320X03  COIUB*  1G7\SZZi.  S VAIUE  "T0TA1.7, 

133OS01  SI  TYPE  0?  H.vE  plus  02, 

1340X03  COLUBN  loXPXC  X15>  SOURCE  WPH  (SUB1>;  

1350X03  COIORP  2U\?XC  X16)  SOURCE  TTp  (SUB21. 

1360X03  COL’JKM  33\pIC  ZtZZZ.ZXB  SOURCE  ABSU-  ( SOB  1 , SUB21  , 

1370X03  COIURP  4SXPXC  i.ZZZ.ZEJ  SOURCC  CO S f SUB  1, SU82 1 , 

1 360X0 3 COIURP  57xr:c  ZtZiZ.Zli  SOURCE  Si.  IS USI.SUSil, — 

1390X03  COIL'S'!  69XPIC  Z.ZZZ.ZZ9  SOUSCT  0K'  -‘  ( S!'B  1 , SUB2) , 

1400X03  COLUBN  « ’X?:c  l.ZZE.ZZS  SOURCE  JKILLr  ( SUB  1 . SUB2 ) . - 
1410X03  COIURP  93XPIC  ZiZZZ«ZZ9  SOURCE  ABBS'.'*  {SUB1.SUB2). 
1420X33  COl'.'r.X  1'USXPIC  Z,ZZZ,ZZ9  SOURCE  • OXSUB  ( SUB  1 , SUB2  > 
.430:pROCE0URE  3Z7XSX0N • 

l440:SYART-0.  - - 

14SCX0PEN  xvput  IBfliE  OUTPUT  REPPX1E  SUBTIlt. 


1460XXNITXATS  AU. 
1470XACCEPT  OAXEXk, 


luBny-OVE  £-*0  TC  T«</R, . ... 

149pt BEAl-io, 

159UXBEA3  ENTILE  AT  EE9  83  TO  EHD-90. : 

1510XAOB  1 TO  INCUT. 

1520XB0VE  ZKRSC  TO  TBEC,  . — 

1S30XBCVE  AlC  TO  TALC, 

1540XBOVE  BSC  TO  IASI.  ..  

15SOXNOVE  WBS  TO  TWBS. 

— 1563\ROV£  1 To  SUB1. s 

is70r.'s-20. 

15S3XIP  PPIC  ■ ’CO*  80  PO  SEP-40,  

1S90XIP  VBSC  • WS-I  (SU»1)  SO  TO  B8-30, 
1600XA0?  1 TO  SUB  1 , 

1610XIP  SUB  1 > 7 80  TO  JES-40, 

1620X80  TO  US-20, 

1630:BS«30, 

1640Xxr  AR8C  ADO  BEQ  TO  ASSUR  (SUB1.1)  . . _ 
16S0XA90  VAl  TO  ASSUB  CSU31.2I, 

1660\ir  (i*«3  *00  »S3  T«  COS'.'H  (SUB1,1) 
1670\*0D  VAl  TO  COSUB  (SUB1,2), 

16S0XIP  EPOC  AOO  BSD  TO  EPSUB  (SUB1,1J 

169GXADD  VAl  TO  ErsUB  ISUB1.2), 

i7oo\xr  ops:  aoo  red  to  shsur  (suai.i)  _ . 

1710XADB  VAl  TO  SHSUB  UUS1.2I, 

1720\xr  EXR3C  ADO  BEQ  IS  JKLSUS  (SUB1.1) 
1733\A00  V,M  to  JRLE'.'R  (S'-'DI ,2). 

__1740XIP  APT.P5C  ADO  REO  to  ASSSUB  (SUB1,1J 

17S0XAD0  VAl  TO  ABBSUR  (SUB1,2|. 

1760»SE«-40,  _ 

1770XGEPEBATE  It, 


* 


m 
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\ 


I 


I 

I 


1780\AD0  1 TO  OTCBT,  • — 
H90S6O  TO  REA0-10, 

HOOIEjin-90.  ..  

1|10\TESRISATE  rUHD-BEPOIT, 

U20\ciosr  ruritr  reptiee. 

H30VHOVE  I»C!*T  TO  DISCST! 
1840\OIS?EAT  "HO,  or  he:  BEAD  ■ 
1850SHOVE  oTCMT  TO  BISCVTi 


DISCHf,  


_ ib60\dispeat  “so.  or  re:  miTtts.*  j^disc**. 

U70V10VE  1 TO  SUB  1 SUb2, 

• I860  C PER* 1 30,  

1890\ir  SUb2  > 2 HOVE  1 TO  SUI1  SUS2  SO  TO  ?E*T0l*120, 

1900\rESroHH  AOO-IIO,  - ..... 

1910SADD  1 TO  SU81. 

_1920\IT  SUB1  > 7 HOVE  1 TO  SU01  ABO-LIO  SUB2. 

1930\CO  TO  PER-100, 

1940JAD0-110.  

19SC\A0P  ABSUH  (5U8 1 , SU82  J COSUR  {SU81.SU82) 

1960\ErsUR  (SUB1.SHS2J  SHSUR  <SUB1,SUB2>  JKESUR  l SUB  1 , 5082 ) 
1970\ABRS'J|;  (SUE1.SUB2)  51VIHJ  TOTSUR  ('US1.SUB2), 

1»BO«PIRTOT-12:.  _..  _...  ...  .....  

1990X1 r SUB 2 > 2 HOVE  1 TO  SUB1  BO  TO  PEBCEB.1S0, 
2030\PtRrc«H  ADO-130,  


2010XAP0  1 TO  SUB  1 • 

2020Sir  SUB  1 > 7 HOVE  1 TO  SUS1  EDO  1 TO  SU82._. 


2030\00  TO  PERfOT-120. 

_ 2o«o:»db-i3o,  

2050XA00  ABSUM  <5UB1,JUS2)  TO  A3SUR  (8.SUB2) 
206GXAC3  COSUR  ( SU 3 1 , SU ! 2 1 TO  COSUR  (8.SU32) 
207C\AD0  rrsUH  (SU»1,SU»21  TO  E f s UR  (8.SU821 


iOBUXAOO 
2090  \ AD*' 


4 rt  .*'  4 R |9U3*/R.*.T#  TO  0 n S J . I i ■ 

■"".sur  (SUB'. SUE?)  TO  JHI.5UH  (8.SUB2). 


2 10C\AD0  A3TJUR  (SUB1.SUB2)  TO  ABHSUH  (s.suayi, 

21 1 C\A DU  TOTSUR  (SUB1.SUB2)  TO  TOTSUR  (8,SUB2), 

2l20«AB-1#0.  

2130\ir  ABSUR  { SUB  1,1)  • 5 HOVE  7 TO  ABSUH  (SUB1»3) 

2i»o\eo  to  cd-k*1.  

2150\COirur«  ASSUH  <JV*1,3}  EOUHCSO  '•  ABSUH  (SU81,2>  / 

_2160SABSUH  tSUB1,1)_?_1iO, ; 

2170SCD-1U1. 

2ieo\ir  cosur  (subi.d  • o hove  o to  cosun  isubi.Jj 

219C\GC  TO  tr-iu2. 

2200\COUPUT2  COSUR  1SU81.3)  BOUNDED  ■>  COS'JH  (SyBl,2)_/_ 
2210\C0SUH  ( SUB1 , 1 ) • uoi 

2220IET-192.  

2230\ir  ETSUH  (SUB1,1>  ■ 0 HOVE  0 TO  EfSUH  (SUBI.J) 

22<*G\G0  10  SH-143,  ' 

2250XCC-PUTE  EPSUH  ( SUB 7,3)  EOUHOED  ■ ETSUH  ( SUBS v2)  / 

22B0XEX SUh  (SUBI.I)  • 1J0.  

22701CK-  i«3. 

_22?o\ir  cksuh  (SUB1.1)  • a ro»e..o  to  orsur  (subi.J) 

229CXGC  TO  JKE-U4, 

_2300\CORPUTE  OkS’JH  { SUB  1, 3 ) 10US0ED  « 8KSUH  (SCB1,2)__/_ 
23 10\GHSUH  (5UB1.1)  • UO'. 

2320  J ORE- 14# , _ 

2 3 3 0 \ X F JKE5UH  ( suit  1 , 1 ) ■ 0 HOVE  0 TO  JKl  UR  (SUB1.3) 

_2340\<10  TO  ABr-145,  

2350XCORPU7E  JXESUR  |SU«1.3>  YoUrDED  • JeESUr  [ SUB  1,2)  / 

2360XJKLSUK  (SUB1.1J  • 10J,  

2370 1 A8R- 145, 


s 


I 
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3310X17  A8KSUH  (SUB1.1)  - 0 HOVE  0 TO  ABftSUH  (SUB1.3) 
2390X00  TO  TOT-146. 

.2*oo\:or.r\iTr  AB.isun  <sv»i.3j  sounded  » ktnsux-(sva).2i-/- 

2410XABHSUH  (SUB1.1)  • 10J, 

2420 J TOT- 1 4 6 • 
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E 

tooir 

FMF 

1 X JCH 

172 

0 

FMPN 

F 

rnoAE 

OAF 

lBrco 

10 

18 

FMPM 

r 

rill  a 

OAF 

18JAR 

10 

It 

FHC« 

F 

rill  a 

DAI 

1 R JAR 

18 

18 

FHPG 

F 

CUBA 

daf 

1 DHAR 

2 

0 . 

FGVI 

r 

ciJOE 

DAF 

1LCNR 

04 

64 

F HP  1 

F 

C130E 

OAF 

1LCNR 

2 

2 

F*MP 

F 

C130F 

DAF 

1LRNR 

a 

a 

F*V*» 

r 

Cl  JOE 

DAF 

1L0NR 

64 

64 

F7wC 

0 

roiMC 

DAF 

iBror 

52 

52 

FZWC 

0 

pf  oo«c 

l>AF 

irfef 

11 

11 

rzwc 

0 

ruiA 

DAF 

lajxr 

16 

16 

F7MC 

G 

cl  3a  a 

DAF 

ilcaf 

14 

14 

F ZwC 

G 

WC13"H 

OAF 

lLOjr 

1 

1 

FZwC 

c 

rioin 

DAF 

1NEDF 

4 

0 

rzwc 

0 

foosh 

DAF 

1XJCF 

0 

0 

rtj 

J 

• vci:*..! 

OAF 

10CIIA 

7*9 

789 

r » cr 

r 

AC131 A 

AFP 

1RCAA 

90 

9p 

FREE 

l 

T029B 

AWG 

1RCMA 

66 

0 
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PC 

RGC 

HOS 

cus 

WRS 

*IC  REO  (toon) 

AFLC  VAl  ( 

NTSI) 

A 

rill* 

DAT 

irjaa 

4,10# 

4.109 

M T X 0 

A 

Fill* 

OAT 

1RJAA 

20 

20 

MRCP 

A 

mi* 

SYS 

IRJAA 

5.339 

HPRR 

A 

Fill* 

SYS 

IRJAA 

0.926 

HTSM 

A 

Finn 

OAF 

l R jn  a 

1.900 

1.900 

MMHA 

A 

Finn 

OAF 

1RJRA 

35 

35 

mZZa 

A 

F1M0 

RAF 

injDA 

622 

622 

HTSr 

A 

Filin 

SYS 

1RJRA 

755 

NTS  J 

A 

Fine 

RAT 

1RJFA 

6,926 

6.926 

MUBfl 

A 

FI  1 IE 

RAF 

1RJFA 

94 

94 

MSOO 

A 

Fill  E 

SYS 

1RJEA 

4.930 

MTSO 

A 

FlltF 

RAF 

1RJFA 

3.046 

3.046 

MTSL 

A 

TlllF 

SYS 

1RJFA 

1.421 

0 

mbhr 

A 

T *3.1* 

AFR 

1LCAA 

54 

H0GZ 

A 

TO  33  A 

ANG 

1LCAA 

97 

MLLB 

A 

T 0 .1 3 A 

ANG 

1 LC  A A 

552 

H0RF 

A 

T033* 

RAF 

1LCAA 

402 

HOCM 

A 

T 0 3 3 * 

RAF 

11CAA 

293 

MVFC 

A 

TO  33* 

RAF 

1 LC  A A 

904 

HIIRQ 

A 

T 0 3'3  A 

SYS 

1LCAA 

66 

mwf? 

0130* 

FUF 

1LGAC 

1.500 

MV  UN 

A 

FIOIR 

AFP 

INFRA 

524 

HVUO 

A 

FI  060 

AFP 

INFRA 

197 

MUX  0 

A 

nosn 

AFP 

INFRA 

OO 

M*RC 

ri  #60 

AM« 

1 NCR* 

90 

HMD  J 

A 

FI  060 

ANG 

INFRA 

42 

MMRC 

A 

Fl#60 

ANG 

INFRA 

140 

HUGR 

A 

FI  #60 

AFP 

1 NF  0 A 

097 

MUCH 

A 

Fioon 

AFP 

INFRA 

197 

MWXP 

A 

Fl06n 

AFP 

INFRA 

222  1 

MllOV 

A 

Fl«60 

ANG 

1HF0A 

3 10 

miizr 

A 

F105n 

ANG 

INFRA 

275 

Mwcr 

A 

ri06n 

ANG 

INFRA 

374 

HUGH 

A 

Fi«6n 

ANG 

INFRA 

90 

MUXS 

A 

F106F 

AFP 

1NFFA 

25 

M7ZR 

A 

FI  H6F 

AFP 

1MFFA 

99 

Murr 

A 

Floor 

ANG 

1NFFA 

407 

HIIOA 

A 

F106F 

ANu 

1NFFA 

56 

M VGA 

A 

F105F 

ANG 

1NFFA 

08 

Muiir 

riooo 

DAF 

1NFGA 

1.310 

t 

MWRG 

A 

Ftooo 

RAF 

1NFGA 

492 

MZZG 

A 

F106G 

RAF 

1NFGA 

93 

MRS  V 

R 

Fill* 

RAF 

IRJAA 

164 

164 

MTOM 

R 

Fill* 

RAF 

IRJAA 

5 

MTRJ 

M 

FIJI* 

RAF 

IRJAA 

4 

MliDf 

P 

nil* 

RAF 

IRJAA 

1,574 

1.574 

MUTC 

R 

Fill  A 

OAF 

IRJAA 

10 

10 

HSRS 

R 

Fill* 

SYS 

IRJAA 

397 

MTRI 

R 

Fill* 

SYS 

tOJAA 

2 

MIIPU 

R 

-111* 

SYS 

IRJAA 

9 

PPIC 


2i 

2: 
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PC 

RfiC 

NITS 

CMS 

WM$ 

/i  C »£••)  ( t hub  i 

»fic  v*l  <t««o» 

PP  1C 

NT  SF 

W 

Mill) 

srs 

10. IDA 

1»R1« 

1.164 

14 

MTSI 

ft 

rtll€ 

SYS 

i«ufa 

647 

547 

14 

MTS** 

It 

M i ir 

SYS 

1RJFA 

AIR 

396 

14 

t«*sv 

n 

TM3A 

HAT 

1LCAA 

i? 

40 

07 

mTmn 

M 

T n 33  4 

04T 

1LCAA 

7 

1 

97 

NKltU 

P 

Tfl  334 

OAT 

1 LC  A A 

5 

97 

NVU1 

M 

r 1 n*>n 

AM 

INFRA 

37 

74 

21 

MVIIJ 

It 

rmn 

Af  P 

INFRA 

9 

21 

HMmM 

b 

r l n 

ANA 

INF  DA 

4 

3 

10 

MV  UK 

H 

ANft 

INFRA 

37 

74 

10 

Ml>$V 

P 

rtnsn 

HAT 

i nf  n a 

164 

9 

00 

NT  «|. 

H 

ri  osn 

DAT 

INFRA 

7S 

• 

99 

MTUH 

Ft 

ri  nvn 

nAF 

1NF0A 

2 

00 

MTS  V 

P 

nosu 

QAf 

l hf  n a 

319 

0 

90 

MUhH 

N 

fihsg 

II  AF 

1 NF  C A . 

716 

0 

00 

MART) 

J 

C 1314 

M a 

1 RCA  A 

54 

77 

05 

mFmL 

IT 

vTn?on 

ni  a 

tRCSA 

*6 

44 

01 

HA  Mfl 

r 

rno^R 

MAS 

1 Y.iCA 

AIR 

30V 

02 

hai*v 

l 

rno*iR 

rw  r 

1XJCA 

73 

17 

01 

NTfeM 

p 

riii4 

nAr 

1RJAA 

16 

16 

11 

M*SM 

R 

rum 

OAF 

injnA 

1 

1 

• 1 

ntya 

W 

nun 

SYS 

lsjno 

7 

7 

14 

MIIP  1 

0 

SYT 

ilrmo 

41 

, 0 

00 

mPSM 

u 

rin!>n 

HAF 

INFRA 

1 

• 

00 

M«MM 

s 

rum 

rur 

1BJRA 

4 

4 

01 

•»Trn 

ruin 

D4r 

IRjnA 

to 

10 

01 

*.«;  s 

J 

*T  • J ••  4 

F «» 

ll.tiAC 

1 

28 

NWf  o 

S 

run 

rur 

1LGAC 

60 

60 

20 

MWFP 

S 

M3M4 

Fur 

1 LC  AC 

2 

7 

20 

HWI  0 

s 

run 

FWF 

1 LC  AC 

9 

0 

20 

mwfs 

s 

rl  3 it  4 

fvf 

1 LC  AC 

11 

11 

20 

HUT  U 

s 

ri3f»4 

f UF 

If.CAC 

9 

9 

28 

mu  rv 

r. 

ri3«A 

rur 

1 LC  AC 

2 

2 

28 

Nurw 

s 

ri3i»4 

FWF 

11.  ft  AC 

44 

44 

20 

wur  y 

s 

rl3H4 

rur 

1 LC  AC 

1 

1 

20 

NUf  Y 

s 

rl  3H4 

FWF 

UftAC 

30 

30 

20 

MflMH 

c 

rio*>n 

nAF 

INFRA 

4 

0 

• • 

MT  YD 

s 

rioso 

OAF 

INFRA 

10 

It 

185 


dpi*  miTONArpn  riiNPiNC  *t ipr* T I o*  iest  rod  ?6  jiin  79 


PC 

Rr.r 

MRS 

CUR 

MRS 

M C »Eu  (50801 

trtr  «*t  (58081 

ppie 

JJfCP 

A 

CllRA 

AT  A 

1 RHAA 

a 

8 

08 

JCML 

A 

Cl  t H 4 

OAF 

1 RHAA 

1.7*3 

8 

Of 

jcsr 

A 

rl  1 AA 

RAF 

1 RHAA 

157 

8 

81 

A 

ell  HA 

OAF 

i RHAA 

78 

0 

• 8 

,I«J* 

A 

Cl  1 A A 

OAF 

1 RHAA 

537 

8 

88 

jtsr 

A 

cl  iha 

"AC 

1 RHAA 

76 

17 

13 

je«u 

A 

C130A 

AFA 

11  0 AA 

tan 

• 182 

72 

J«L* 

A 

. r.  IS  HA 

AFP 

ILKA  A 

7.73* 

1,431 

27 

.WwP 

A 

C13MA 

a r« 

11  PA  A 

57? 

334 

22 

JGrfV 

A 

Cl  3 A A 

A Nr. 

11RAA 

166 

162 

11 

JTJ* 

A 

clin  A 

AMO 

1L0AA 

61  * 

396 

11 

.IMJK 

A 

cl  3n  a 

ANR 

UOAA 

1 . *1  a 

1.158 

11 

j*cv 

A 

Cl  3 It  A 

OAF 

1KUA 

186 

119 

86 

J*6II 

A 

flJM 

OAF 

U R A A 

970 

621 

86 

JTMJ 

A 

Cl3*A 

r«F 

1L0AA 

979 

627 

78 

JXf  » 

A 

Cl  3 A A 

rwF 

UOAA 

• a 

8 

28 

jjftr 

A 

Cl  3 «»A 

SYR 

UOAA 

717 

139 

18 

jntf 

A 

401 jAA 

RAF 

U 00 A 

1.479 

915 

66 

jiihs 

A 

A C 1 3 A A 

OAF 

linn  a 

7*6 

132 

■ 86 

JIIPT 

A 

A C 1 3 A A 

OAF 

1LRRA 

765 

178 

86 

.i*I* 

A 

PCIJAA 

RAF 

tLOFA 

61? 

39? 

06 

jnuj 

A 

C13AH 

AFP 

1L0MA 

1,967 

1.759 

22 

JBLY 

A 

C 1 3 n « 

AFP 

1L0HA 

1,564 

963 

22 

JTJF 

A 

cl  JAR 

AFP 

11  OMA 

1,676 

665 

22 

J»6* 

A 

ClJRR 

AMO 

1L0HA 

439 

761 

11 

J»«t* 

m 

»*  j .t  •«  H 

AMO 

11  OH  A 

326 

219 

11 

jtjr 

• 

A»ir 

U«“* 

71  4 

137 

11 

jr.H 

A 

Cl  3 Ml 

DAT 

11  OHA 

30  3 

194 

86 

J T Nf 

A 

Cl  3 OH 

RAF 

U OH  A 

305 

195 

06 

J»FN 

A 

C 1 J li  R 

RAF 

1L0HA 

706 

132 

06 

J*FO 

A 

Cl  3l«  A 

RAF 

11.  OH  A 

253 

166 

• 6 

JYFF 

A 

cl  3 It  A 

RAF 

1 L OH  A 

767 

171 

06 

JOWO 

A 

Cl  UR 

HAP 

U OH  A 

360 

4 8 

08 

jjyh 

A 

Cl  J‘iP 

HAP 

U OH  A 

6 

8 

08 

Jt  os 

A 

C130R 

RAF 

II.OLA 

456 

793 

86 

johr 

A 

C130E 

AMO 

ILONA 

179 

115 

11 

JRHO 

A 

C13UE 

AMO 

1L0MA 

375 

748 

11 

JJHO 

A 

013*6 

AMR 

ILONA 

110 

70 

11 

j*n* 

A 

013*6 

RAF 

ILONA 

95 

61 

06 

JCV® 

A 

C13«F 

RAF 

ILONA 

3,964 

7.537 

06 

jnx  l 

A 

C 1 3 h € 

RAF 

ILONA 

1.196 

765 

06 

jnx  v 

A 

C 1 3 R F 

RAF 

ILONA 

1.395 

693 

06 

J.IKf 

A 

C130F 

RAF 

ILONA 

261 

167 

86 

JlllY 

A 

ciine 

RAF 

ILONA 

4,999 

3.199 

06 

jrjr 

A 

rime 

RAF 

ILONA 

473 

303 

66 

jvft 

A 

CllHF 

RAF 

ILONA 

196 

166 

06 

J*F  0 

A 

ctine 

RAF 

1 1.  OMA 

1.226 

766 

86 

J J A * 

A 

ucnoe 

RAF 

U OR  A 

158 

96 

06 

JNIJft 

hcijah 

AFP 

1 LOS  A 

346 

771 

22 

JRX»I 

A 

IIC13DH 

RAF 

ll.OSA 

367 

735  . 

. 86 
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pc 

R«r 

H|»S 

CUS 

WPS 

A(  C NR'I  IflMIB) 

AFir  VAl  CfOOO) 

PMC 

•IIMT 

A 

Htjl  .1  AH 

l»AF 

ltOSA 

1,737 

1*112 

06 

JJ*A 

A 

ll(*1  .1  AH 

FIAT 

UUSA 

701 

506 

• « 

JVf  V 

A 

HHl  .'AH 

HAT 

1LUSA 

249 

159 

06 

JSCV 

A 

ci?.ik 

AF» 

1RFKA 

476 

305 

20 

JTIM 

A 

n?.\K 

AFP 

1PFKA 

6 ft! 

436 

70 

.IU» 

A 

C123K 

AFP 

1 RFK  A 

54 

35 

20 

J7PA 

A 

C17JK 

A NO 

1RFKA 

4 

3 

0« 

J?M 

A 

cl?.3« 

RAF 

1RFKA 

0 

t 

04 

J»I>F 

A 

n?jK 

MAP 

1RPKA 

60 

30 

26 

JJtO 

A 

C17.1K 

MAP 

1RFKA 

730 

147 

26 

JTSS 

A 

cipxk 

MAP 

1 PF  K A 

30* 

253 

26 

j<rn 

A 

C12.1K 

MAP 

1PFFA 

47 

30 

26 

.•hue 

R 

Cl  3ft  A 

A NO 

no  aa 

0 

0 

11 

JJKL 

H 

Cl  3(1  A 

OAF 

u«aa 

407 

310 

06 

JJ*« 

II 

ci3*m 

OAF 

li  r.HA 

60 

30 

. 06 

.iHor 

n 

C13BI) 

ST* 

1LRLA 

ftt 

52 

18 

.■won 

p 

Cl  31.1= 

AFP 

ILONA 

ft! 

50 

22 

JlHP 

i» 

C130E 

OAF 

ILONA 

63 

40 

06 

JJKJ 

0 

C173K 

11 A F 

1PFKA 

0 

0 

64 

juun 

H 

C17JK 

RAF 

1PFAA 

1 

1 

04 

.HIST 

J 

VC11HA 

STT 

IRhRR 

75 

30 

72 

jntt 

K 

Cl  3rP 

RAF 

1LONR 

69 

35 

43 

JACK 

L 

Cl  1 H A 

STT 

1 RM  AH 

9 

5 

75 

jhau 

P 

r«»4ft 

RAF 

1RFFR 

30 

30 

42 

JJKS 

R 

C13«S 

RAF 

1LONH 

243 

243 

06 

! 
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aircratt 

MISSILE 

ENGINE 

OMFI 

EACH 

A/B/N 

RFO 

• 

* 

• 

1 

8 

9 

VAl 

0 

1 

* 

X 

t 

* 

* 

* 

* § 

TOTAL 

t 

* 

* 

8 

* 

REO 

* 

* 

1 

* 

* 

VAL 

t 

( 

( 

* 

* 

S 

1 

* 

* 

* 

TOTAL 

* 

8 

8 

8 

REO 

38.039 

» 

11.481 

97 

89 

772 

VAL 

4.449 

< 

11.481 

71 

89 

38* 

X 

12 

• 

1*8 

73 

188 

47 

TOTAL 

27 

* 

78 

* 

8 

REO 

8 

i 

8 

* 

VAL 

1 

9 

• * 

X 

9 

9 

• * 

* 

* 

(TOTAL 

• 

9 

* 

9 

RFO 

( 

9 

* 

- 

VAL 

* 

1 

* 

* 

* 

S 

t 

* 

* 

* 

XTOTAL 

t 

1 

8 

* 

8 

. 

REO 

81.  S« 

72.174 

1.498 

29* 

2.788 

VAL 

28.2*2 

22.174 

1.312 

9 

2.782 

X 

88 

1*8 

9* 

9 

1*8 

XTOTAL 

73 

8 

23 

1 

3 

REO 

44.487 

* 

11.838 

- 274 

118 
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validation  summary  for  selfcteo  weapon  systems 

A I OCR  AT  T MISSILE  ENCINF  ONE  I ETCH  A/I/M 


VAL 

19,4(9 

1 11.  938 

274 

0 

3 

S 

44 

( 111 

111 

1 

9‘ 

STOTAL 

A3 

1 36 

1 

1 

»EO 

1 A3  #461 

1 44.693 

1.821 

469 

3,991 

VAL 

94,496 

1 44,693 

1.697 

69 

3.171 

* 

97 

1 111 

91 

IS 

61 

«TOTAL 


6 


31 


1 


t 
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f 

* 

i 

i 

i 

i 

) 

i 

t 

f 

i 

i 

l 


PC 

Ror 

NOS 

cifs 

WRS 

alc  «eu  <tooo> 

MTSF 

p 

rnio 

SYS 

IRJDA 

1.010 

MTS  1 

p 

rill  6 

SYS 

1H.JEA 

047 

MTSM 

M 

ruif 

SYS 

1RJFA 

*10 

MRS  V 

P 

T 0 33  A 

OAF 

1LCAA 

6? 

WTWW 

P 

T033A 

OAF 

tLCAA 

1 

HUIJU 

R 

T A 3 3 A 

OAF 

1LCAA 

5 

WV*J| 

H 

rl05» 

AFR 

1WEOA 

37 

MYUJ 

R 

rioso 

AFP 

1HEOA 

9 

HIIHII 

H 

riosn 

ANO 

1 NfcRA 

4 

MVU< 

R 

rioso 

ARC 

1NFOA 

37 

MRS  V 

R 

rioso 

OAF 

1NE0A 

164 

mtal 

R 

noso 

DAT 

1 WE  0 A 

75 

MTOM 

H 

rii>«n 

OAF 

1WFOA 

2 

mtsv 

n 

ri  oso 

DAF 

INFRA 

319 

HURH 

R 

rioso 

OAF 

tNfer.A 

210 

WARD 

J 

Cl  31  A 

01  A 

1RCAA 

54 

MPMC 

K 

vTOPOn 

Of  A 

IRC  SA 

80 

KAMO 

R 

rooso 

MAS 

1 Y JC  A 

610 

MAPY 

l 

roosR 

FWF 

\tJCk 

23 

hteh 

R 

rtllA 

OAF 

1RJAA 

16 

mrsii 

P 

rm  n 

OAF 

IRJDa 

1 

mT  ya 

R 

rmo 

SYS 

lfljRO 

2 

MUP1 

» 

rt3i>« 

srr 

1LCHC 

41 

mpsm 

P 

rioso 

OAF 

1 WP  0 A 

1 

mrmm 

S 

rin  n 

OAF 

IRJDA 

4 

mtyo 

5 

rmu 

DU 

IRJDA 

10 

mw> 

5 

C13SA 

rwF 

JL«AC 

1 

Mwr  o 

S 

C130  A 

FWF 

1L0AC 

60 

HWf  P 

S 

Cl  3n  A 

FWF 

1LOAC 

2 

Haro 

s 

Cl  30  A 

FWF 

1LCAC 

9 

HVFS 

s 

C130A 

FWF 

ItRAC 

11 

MUf  H 

s 

Cl  30  A 

FWF 

1LC.AC 

9 

HUf  V 

s 

C1304 

FWF 

1LOAC 

2 

M«rw 

s 

C13"A 

FWF 

1LGAC 

44 

MWF  X 

s 

Cl  30  A 

FWF 

1 LG  AC 

1 

mmfy 

s 

Cl  30A 

FWF 

1L6AC 

30 

mRmm 

$ 

rl  050 

DAF 

1WEDA 

4 

Htrn 

s 

rioso 

DAF 

1NEDA 

10  • 

AFLC  VAL  ( S 0 0 0 > PPIC 


0 


5 


61 

? 

1 


J 


• « 


t 


4 i 
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The  annotations  on  the  attached  DP EM  data  bank  listing 
represents  a manual  funding  exercise  carried  out  by 
HQ  AFLC/MMRER  on  2K  June  1975. 
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**A»»Y 

1 
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S5d:read-io. 

- 660\R  EAD  INTILC  AT  BSD  30  TO  EBO-90-, 

S70\A0D  1 TO  IKCNT, 

8B9\N0VE  INREC  TO  IBEC.  - — 

S90\.EIAHIHE  B ;0  REPLACING  ALL  • • Bj  “0*'. 

700\NDYE  REQ  TO  BEQHT,  • 

710: ALL. 20. 
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8 jO\ir  ess  conpuT.':  ro  rounoeo  • uo  • resit  / 100, 

B90MR  one:  compute  ro  sounded  • 20  • reont  / 100, 

B50MR  ETON  COMPUTE  RO  ROUNOED  • 30  • REO'T  / 100, 

B80\IR  A B 1 COMPUTE  P.Q  ROUNDED  • 60  • BEOBT  / 100,  - — 

BTDMf  PPIC  - »2<*“  OR  *25* 

BBOVCOKPUIE  £2  TOUSSED  • 10  • t E3M?  / 100",  — 

B»0\lf  rPIc  • *28-  ON  *27* 

900\:0NPUTE  RO  ROUNDED  • 5 • RtQBT  / 100’, : 

910MR  PPIC  > *27* 

929NCDNPUTE  RO  POUNDED  • 5 • BI0B2  ' 100,  • - • 

9J0NB3YE  RO  TO  REOBT. 

9l»0\IR  BUDSIT  < RSQMT  BOY*  BUCSET  TO  PUSS  - - 

950\MOY*  SUSSET  TO  BUD  r.DVE  REOlT  TD  REO 

960\DISPLaI  “BUDGET  ANT  • “ BUD  "IS  LESS  THAU* 

970\*  riqmt  ■ • rei  'ros  THIS  PC  * IBEC 

9S0\N0YE  0 TO  SUBSET  ADO  1 TO  OTCNT  - 

99D\w RITE  OTBEC  PROS*  OREC  SO  TO  READ-10. 

1000\SUBTRACT  REOST  TR0.1  BSOOEP.  

1010M0YE  RE01T  TO  TUND, 

— 1020VAOO  1 TO  OTCNT,  

103  0\WRITE  OTREC  PROH  OREC',’ 

10«0\50  TO  BEAD-10,  • 

1050IENO-90, 

10SDMOVE  INCNT  TO  DISCNT,  

1070VDZSPLAT  “NO,  or  REC  READ  * " DISCNT, 

- 10B0MDYE  OTcNT  to  DlSCNT,  — 

1090\DIS?LAT  "NO,  OR  PC  PUROED  * • OISCBf, 

1 100\7OVE  NOCNT  TO  DISCNT,  - 

iiiosdisplat  “no.  or  pc  not  piiboed  • • oiscnt; 
li20\:iosn  isrile  ottiu; 

1 1 30\STOP  RUN. 

— 11B0S1ENDJ0B  
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SECOND  TEST  RESULTS  OF  THE  MODEL 
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The  attached  reports  were  produced  by  the  model  using 
similar  criteria  to  those  used  in  the  manual  funding  at 
Appendix  0. 
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